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NOVEL COMPOUNDS 

The present invention relates to novel compounds, processes for their preparation, 
pharmaceutical compositions containing the compounds and the use of the compounds as 
pharmaceuticals. There are also provided chemical intermediates useful for the preparation 
of the compounds. 

According to the invention, there is provided a compound of formula I 




R3 



wherein:- 

represents hydrogen. CI to 12 alkyl, phenyl or a 5 or 6 membered heterocyclic ring 
containing from 1 to 3 atoms selected from O, N or S. which alkyl, phenyl or heterocyclic 
ring is optionally substituted by halogen, or which alkyl is optionally substituted by a group 
J, where J is phenyl or phenyl fused with one or two benzene rings, or biphenylyl, 
optionally ring substituted by 1 to 3 heteroatoms selected from O, N or S, each group J 
being optionally substituted by CI to 6 alkyl, hydroxy, CI to 6 alkoxy, nitro or halogen; 
for and R^. 

(i) R^ represents hydrogen, C 1 to 6 alkyl or R^^-B; and 

R represents hydrogen, CI to 6 hydroxyalkyl, C3 to 9 alkenylcarboxyl or R^°-B, 

wherein represents CI to 6 alkyl and B represents COOH, PO3H2, OPO3H2, 

SO3H, OSO3H, tetrazolyl, CONR^ 'oH or CONHSO2R' \ ' representing 

hydrogen or CI to 6 alkyl; or 
••2 3 

(ii) R andR together represent a benzo ring or a six membered aromatic 
heterocyclic ring containing 1 to 3 nitrogen atoms, which benzo or heterocyclic 
ring is optionally substituted by R^ wherein R** represents hydrogen, CI to 6 
alkoxy, CI to 6 carboxyalkoxy. C3 to 9 alkenylcarboxyl, R^°-B or 
KCH2)pC02PG. 

wherein r'° represents CI to 6^kyl and B represents COOH, PO3H2, OPO3H2, 
SO3H. OSO3H, tetrazolyl, CONR* ^OH or CONHSO2R". representing 
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hydrogen or CI to 6 alkyl, and PG is allyl or rerr-butyl and p represents zero or an 

integer from 1 to 6; 
8 9 

R and R independently represent hydrogen, methyl, CI to 6 alkyl, aryl or heteroaryl, or 
8 9 

together R and R represent C3 to 6 cycloalkyl or a 3, 4, 5 or 6 membered heterocyclic 
ring containing from 1 to 3 atoms selected from O, N or S; 

Ar represents phenyl, or phenyl fused with one or two benzo rings, or biphenylyl optionally 
ring substituted with 1 to 3 heteroatoms selected from O, N or S, each Ar group being 
optionally substituted by CI to 6 alkyl, hydroxy, CI to 6 alkoxy, nitro or halogen; 
X represents O, S, SO2, CH2 or SO; 

Y represents O, NR^ or (CH2)a, where a represents an integer from 1 to 12 and R^ 
represents hydrogen or CI to 6 alkyl; 

Z represents O, S, CH=CH, N=N, N=CH or NR^, where R^ represents hydrogen or CI to 
6 alkyl; and 

n represents an integer from 1 to 12; 

or a pharmaceutically acceptable salt, enantiomer or tautomer thereof. 

According to the invention, there is also provided a compound of formula I or a 
pharmaceutically acceptable salt, enantiomer or tautomer thereof, for use as a 
phannaceutical. 

Another aspect of the invention provides the use of a compound of formula I or a 
pharmaceutically acceptable salt, enantiomer or tautomer thereof, in the manufacture of a 
medicament, for the treatment or prophylaxis of inflammatory disease. 

The invention further provides a method of treating, or reducing the risk of, inflammatory 
disease in a patient suffering from, or at risk of, said disease, wherein the method 
comprises administering to the patient a compound of formula I or a pharmaceutically 
acceptable salt, enantiomer or tautomer thereof. 

Suitably R^ represents hydrogen, CI to 12 alkyl, phenyl or a 5 or 6 membered heterocyclic 
ring containing from 1 to 3 atoms selected from O, N or S, which alkyl, phenyl or 
heterocyclic ring is optionally substituted by halogen, or which alkyl is optionally 
substituted by a group J, where J is phenyl or phenyl fused with one or two benzene rings, 
or biphenylyl, optionally ring substituted by 1 to 3 heteroatoms selected from O. N or S, 
each group J being optionally substituted by CI to 6 alkyl, hydroxy, CI to 6 alkoxy, nitro 
or halogen. Examples of suitable 5 or 6-membered heterocyclic rings include thiophene. 
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furan, pyrrole, pyridyl and pyrimidine rings. Preferably, R represents phenyl, 
dichlorophenyl (eg, 3,5- or 3,4-dichlorophenyl) or methyl. More preferably represents 
phenyl or dichlorophenyl. 

2 

Preferably, R represents hydrogen, methyl or -(CH2)4C02H. 
3 

Preferably, when R is according to option (i), it represents hydrogen. -(CH2)20H, -CO2H, 
-(CH2)3C02H, -(CH2)2C02H or CH=CH-C02a 

2 3 4 
Preferably, when R and R are according to option (ii), R represents hydrogen, OMe, 

-CO2H, -(CH2)2C02H, -OCHoCOoH or -(CH2)pC02PG, where PG is ally) or Jcr? butyl 

and p represents zero or an integer from 1 to 6. More preferably when R and R are 

4 

according to option (ii), R represents hydrogen, OMe, -CO2H, -(CH2)2C02H or 
-OCH2CO2H. 

Preferably, a represents an integer from 1 to 3. 
Preferably, Y represents O or CH2. 
Preferably, X represents O or S or SO2. 
Preferably, Z represents O, S, CH=CH, NH or NMe. 
Preferably, n represents 1, 5 or 9. 

Preferably, R represents hydrogen or methyl. More preferably R® represents hydrogen. 

Preferably, R represents hydrogen, methyl, phenyl or isopropyl. More preferably R^ 
represents hydrogen. 

Preferred compounds are those exemplified herein, both in free base form and as 
pharmaceutically acceptable salts. 

Chemical intermediates of formulae II to XXI are useful for producing compounds of 
formula I or pharmaceutically acceptable salts, enantiomers or tautomers thereof. Novel 
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intermediates of formulae n to XXI form a further aspect of the invention. Formulae n to 
XXI are as follows:- 

II R1-(CH2)n— LG 




III R1— (CH2)n— X' 
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XVII ^x^V^(CH2)r — CO2R6 

Ha 



XVIIi </'y^ ^(CH2)rC02R6 



XIX ^(CH2)fC02H 

s- 





XX ^y<y^{0H2)r CO2R6 

Ha 

XXI 

S-^(CH2)rC02R6 



wherein 

1 2 4 8 9 
R,R,R,R,R,X, Y and n are as defined above; 

Z is as defined above or represents N-C(Ph3); 

R*^ is as defined above, or represents -CH=CHC02R^. -CHO or -(CH2)20TBDMS. 

wherein TBDMS is dimethyl(l,l-dimethylethyl)silyl; 

R^ represents hydrogen or CI to 6 alkyl; 
7 

R represents hydrogen, NH2 or halogen; 
L and LG each represents a leaving group; 
Ha represents halogen; 
A represents hydrogen or halogen; and 
r represents zero or an integer from 1 to 6. 



In preferred embodiments of formulae n to VI:- 



wo 00/34254 



7 



PCT/SE99/02226 



X = O or S or SO^, 
Y = 0; 

Z = S, NMe or N-C(Ph3); 

= Me, phenyl, 3,5-dichlorophenyl or 3,4-dlchlorophenyl: 
R2 = H. Me. (CH2)C02R6 or (CH2)4C02H: 

R3 = H, (CH2)n,C02R6 (CH2)20H, (CH2)20TBDMS, {CH^JXizH. CH=CHC02R6 
or "CHO' 

R-^ = H. OMe/oCHgCOgPG. OCHgCOgH or COgH; 

R8 = H or Me; 

R9 = Me. PhorC2-6alkyl; 

n = 1, 5 or 9; 

m = 0, 2 or 3; 

L = OEt or l-pyrroiidlnyl; 

LG = Br, OMesyl or OTosyl; 

A = H or Br; 

PG=fe/t-Butyl. 



In preferred embodimerits of formulae Vn toXII:- 
X = O or S; 
Y = O; 

Z = Oor NH; 

Ri = phenyl, 3,5-dichlorophenyl or 3,4-dichlorophenyl; 

R^ = H, OMe. OCHgCOgPG or (CH2)pC02PG, where p=0 or 2; 

n = 1 or 5; 

PG = allyl, hydrogen or te/t-butyl. 



In preferred embodiments of formulae XDI to XV> 
X = 0; 
Y = CH2. 
Ri = phenyl; 
n = 5. 



In preferred embodiments of formulae XVI to XXI:- 
r = 0,2or3; 

= hydrogen or methyl; and 

7 

R = hydrogen, Br or NH2. 



The process mentioned above, for the preparation of compounds of formula I or their 
pharmaceuticailly acceptable salts, enantiomers or tautomers, comprises:- 
(a) reacting a compound of formula IV, or a pharmaceutically acceptable salt, enantiomer 
or tautomer thereof, with a compound of formula V, or a pharmaceutically acceptable salt, 
enantiomer or tautomer thereof, wherein formulae IV and V are as defined above; or 
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(b) reacting a compound of formula IV, or a pharmaceutically acceptable salt, enantiomer 
or tautomer thereof, with a compound of formula VI, or a pharmaceutically acceptable salt, 
enantiomer or tautomer thereof, wherein formulae IV and VI are as defined above; or 

(c) oxidising a compound of formula Xn, or a pharmaceutically acceptable salt, 
enantiomer or tautomer thereof, wherein formula Xn is as defined above; or 

(d) preparing a compound of formula I, or a pharmaceutically acceptable salt, enantiomer 
or tautomer thereof, wherein X represents SO2, by oxidising a compound of formula I, or a 
pharmaceutically acceptable salt, enantiomer or tautomer thereof, wherein X represents S. 

In options (a) and (b), the reaction may for example be performed in the presence of BuLi. 

In option (c), Dess-Martin oxidation may for example be used. 

In option (d), oxidation may for example be performed using oxone. 

Compounds of formula IV may be prepared by reaction of compounds of formula HI 
with the following compound:- 



wherein Ha represents halogen (preferably Br) and L is as defined above. The reaction may 
be performed in the presence of a base. 

Compounds of formula HI may be prepared by reaction of compounds of formula n 
with the following compound:- 



wherein X and Y are as defined above. The reaction may be performed in the presence of a 
base. 



O 



XXIi 



Ha 




L 



XXIII 




Compounds of formula Xn may be prepared by reaction of compounds of formula X 
with compounds of formula XL 
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Compounds of formula X may be prepared by reaction of compounds of formula K 
with an acyl halide in an alcohol, eg acetyl chloride in ethanol. 

Compounds of formula DC may be prepared by reaction of compounds of formula VIH with 
the following compound:- 

XXIV •^^N 

This reaction is performed in the presence of TEA (triethylamine). 

Compounds of formula Vm may be prepared by reaction of compounds of formula Vn, 
XIV or XV with Dibal-H (diisobutylaluminium hydride). 

Compounds of formula Vn may be prepared by reaction of compounds of formula III with 
the following compound:- 

XXV Ha>^CN 



wherein Ha represents halogen, preferably Br. This reaction may be performed in the 
presence of a base. 

Compounds of formula XV may be prepared from compounds of formula XTV. The 
conditions for this reaction are firstly, hydrolysis of the ester to the acid. Then conversion 
of the acid to acid chloride. Then reaction of the acid chloride with N-methoxy-N- 
methylamine to give XV. 

Compounds of formula XIV may be prepared by reacting compounds of formula Xm with 
compounds of formula IL This reaction may be performed in the presence of base. 

The thiazole intermediates of formula XK may be prepared by reacting compounds of 
formula XVm with LiOH in a suitable solvent, eg THF-H2Q. 



Compounds of formula XVm may be prepared by reacting compounds of formula XVn 
with formamide in the presence of P2S5. 
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Compounds of formula XVII may be prepared by reacting compounds of formula XVI with 
Ha2 (where Ha represents halogen, preferably Br) in the presence of an alcohol, eg 
methanol. 

The thiazole intermediates of formula XXI, wherein represents halogen (preferably Br) 

and R represents hydrogen, may be prepared by reacting compounds of formula XXI, 

7 6 
wherein R represents said halogen and R represents alkyl (preferably methyl) with LiOH 

in a suitable solvent, eg THF-H2O. 

7 6 
Compounds of formula XXI, wherein R represents said halogen and P represents said 

alkyl may be prepared by reacting compounds of formula XXI, wherein R^ represents NH2 

and R represents said alkyl with TMSHa, wherein TMS represents trimethylsilyl and Ha 

represents said halogen, in the presence of rm>butylONO. 

Compounds of formula XXI, wherein R represents NH2 and R represents said alkyl may 
be prepared by reacting compounds of formula XX, wherein R^ represents said alkyl and 
Ha represents halogen (preferably Br), with thiourea. 

Compounds of formula XX may be prepared by reacting compounds of formula XVI with 
TMSHa (preferably TMSBr) in DMSO. 

Compounds of formula H, Xm, XVI and XXn to XXV are known and/or may be prepared 
by conventional methods. 

Pharmaceutically acceptable derivatives of the compounds of formula I include esters, 
amides, salts and hydrates. Salts of the compounds of formula I include metal ion salts, eg 
alkali metal and alkaline earth metal salts, and addition salts with suitable bases, eg suitable 
amines such as dicyclohexylamine and 1-adamantanamine. 

"Alkyl" includes straight chain, branched, cyclic, saturated or unsaturated alkyl. 
"Hydroxyalkyl", "carboxyl", "alkoxy" and "carboxyalkoxy" are interpreted similarly. 

The compounds of formula I may exist in enantiomeric forms, all enantiomers, racemates and 
mixtures thereof are included within the scope of the invention. The various optical isomers 
may be isolated by separation of a racemic mixture of the compounds using conventional 
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techniques, e.g. fractional crystallisation, or HPLC. Alternatively the individual enantiomers 
may be made by reaction of the appropriate optically active starting materials under reaction 
conditions which will not cause racemisation. 

5 Intermediate compounds may also exist in enantiomeric forms and may be used as purified 
enantiomers, racemates or mixtures. 

The compounds of formula I, and pharmaceutically acceptable salts, enantiomers and 
tautomers thereof, are useful because they possess pharmacological activity in animals. The 
10 invention therefore provides a compound of formula (I) as defined herein as a therapeutic 
agent. In particular, the compounds are useful as anti-inflammatory agents. The compounds 
are indicated for use in the treatment or prophylaxis of inflanmiatoiy conditions in mammals 
including man. 

15 Conditions that may be specifically mentioned are: 

osteoarthritis, rheumatoid arthritis, rheumatoid spondylitis, gouQ^ arthritis and other anhritic 
conditions, inflamed joints; 

eczema, psoriasis, dermatitis or other inflammatory skin conditions such as sunburn; 
inflammatory eye conditions including uveitis and conjunctivitis; 
20 lung disorders in which inflammation is involved, eg asthma, bronchitis, pigeon fancier's 
disease, farmer's lung, acute respiratory distress syndrome, bacteraemia, endotoxaemia (septic 
shock) and pancreatitis; 

conditions of the gastrointestinal tract including aphthous ulcers, gingivitis, Crohn's disease (a 
condition of the small and sometimes also of the large intestine), atrophic gastritis and 

25 gastritis varialoforme (conditions of the stomach), ulcerative colitis (a condition of the large 
and sometimes of the small intestine), coeliac disease (a condition of the small intestine), 
regional ileitis (a regional inflammatory condition of the terminal ileum), peptic ulceration (a 
condition of the stomach and duodenum) and irritable bowel syndrome; pyresis, pain; damage 
to the gastrointestinal tract resulting from infections by, eg Helicobacter pylori, or treatments 

30 with non-steroidal anti-inflammatory drugs; and other conditions associated with 

inflammation, particularly those in which phospholipid, lipoxygenase and cyclooxygenase 
products are a factor. 



35 



For the above mentioned therapeutic indications, doses administered will, of course, vary 
with compound employed, the mode of administration and the treatment desired. However, 
in general, satisfactory results are obtained when the compound is administered at a daily 
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dosage of from about 0.1 mg to about 20 mg per kg of animal body weight, preferably given 
in divided doses 1 to 4 times a day or in sustained release form. For man the total daily dose 
is in the range of from 7.0 mg to 1400 mg and unit dosage forms suitable for oral 
administration comprise from 2.0 mg to 1400 mg of the compound admixed with a solid or 
liquid pharmaceutical diluent or carrier. 

Topical administration of the compounds of invention or their pharmaceutically acceptable 
salts, enantiomers or tautomers is also contemplated. 

The compounds of formula I may be used on their own or in the form of appropriate 
medicinal preparations for enteral, parenteral or topical administration. 

For example there is provided a pharmaceutical composition comprising a compound of 
formula I, or a pharmaceutically acceptable derivative thereof, in admixture with a 
pharmaceutically acceptable adjuvant, diluent or carrier. The composition comprises 
preferably less than 80% and more preferably less than 50% by weight of the compound of 
formula I or a pharmaceutically acceptable salt, enantiomer or tautomer thereof. 

Examples of such adjuvants, diluents and carriers are: for tablets and dragees - lactose, starch, 
talc, stearic acid; for capsules - tanaric acid or lactose; for injectable solutions - water, 
alcohols, glycerin, vegetable oils; for suppositories - natural or hardened oils or waxes. 

Compositions in a form suitable for oesophageal administration include tablets, capsules and 
dragees; compositions in a form suitable for administration to the lung include aerosols, 
particularly pressurised aerosols; compositions in a form suitable for administration to the 
skin include creams, eg oiI-in*water emulsions or water-in-oil emulsions; compositions in a 
form suitable for administration to the eye include drops and ointments. 

In a further aspect the invention provides a method of treatment of the above disorders which 
comprises administering to the patient a compound of formula (I) as defmed herein or a 
pharmaceutically acceptable salt, enantiomer or tautomer thereof. In a still further aspect 
the invention provides the use of a compound of formula (I) as defined herein in the 
manufacture of a medicament for the treatment of the above disorders. 

The invention is illustrated by the following examples: 
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EXAMPLE 1 

2-f2-f4*(5-Phenvlpentvlthio)phenoxv)4-oxoethvnben20xazole*5-carboxvHc acid 

a) f lJ-Dimethvl)ethvl 3-nitro-4-hvdroxvben2oate 

A mixture of DCC (33.0g), (l,l-dimethyl)ethyl alcohol (300 ml) and 3-nitro-4- 
hydroxybenzoic acid (27.50g) in THF (150 ml) was treated with DMA? (0.5g) and stirred 
at 25°C for 18 hrs. A solid formed pCU) which was filtered off and discarded. The filtrate 
was dissolved in ethyl acetate and hexane added to precipitate out further DCU which was 
removed by filtration. The filtrate was concentrated to a gum which was passed down a 
silica gel column eluted with hexanerethyl acetate (9:1, v/v). The product was isolated as a 
solid (3.65g). 

Mass spectrum : m/e 239 

^fMR, CDCI3. d: 1.61 (s, 9H), 1.19 (d. IH,), 8.17-8.20 (dd, IH), 

8.74 (d, IH). 

b) fU'Dimethvnethvl 3'amino*4*hvdroxvbenzoate 

A solution of the product from la (3.25g) in ethyl acetate (100 ml) was treated with 
10%Pd/C (0.25g) and stirred under an atmosphere of hydrogen gas at 3 bar for 4 hrs. The 
reaction mixture was filtered through celite and evaporated to give the required product as 
a solid (2.84g). 

Mass spectrum : m/e 209 

NMR, DMS6-D6. d: 1 .49 (s. 9H), 3.38 (bs, 2H), 4.73 (bs, IH) 

6.68 (d, IH), 7.03-7.06 (dd, IH), 7. 17 (d, IH). 

c) S-Phenvlpentvl mesylate 

5-Phenylpentanol (6.0g) and triethylamine (5.6 ml) were dissolved in dry THF (50 ml) and 
cooled to -5^C. A solution of methanesulphonic anhydride (6.7g) in dry THF (20 ml) was 
added dropwise. The reaction mixture was stirred at 25°C for 3 hrs and then evaporated. 
The residue was dissolved in ethyl acetate, washed with 2N hydrochloric acid, water, brine, 
dried (MgS04) and evaporated to give die product as an oil (7.3g). 



Mass spectrum: m/e 326 
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NMR: CDCI3 d: 1 .45 (m, 2H), 1 .67 (m, 4H), 1 .78 (m, 2H), 

2.63 (t. 2H), 2.98 (s. 3H), 4.24 (t, 2H). 
7.18 (m,3H), 7.29 (m,2H). 

5 d) 4-f5-PhcnvlDentv[thio)phenol 

5-Phenylpentyl mesylate (35.3g), 4-hydroxythiophenol (18.9g), caesium carbonate (47.6g) 
in acetonitrile were heated at reflux for 8 hrs. The mixture was then poured into water and 
extracted with ethyl acetate. The extract was washed with water, dried (MgS04) and 
10 evaporated to give an oil. This was passed down a silica gel column eluted with 
hexane:ethyl acetate (5:1) to afford the product as a white solid, (33g). 

NMR: CDCI3 d: 1 .43 (m. 2H), 1 .60 (m, 2H). 2.59 (t, 2H), 

2.8 (t, 2H), 4.83 (s, IH), 7.17 (m, 3H), 
15 7.27 (m, 2H). 



e) 2-r4-f5-Phenvlpentvlthio)phenoxvlacetonitrile 

20 4-(5-Phenylpentylthio)phenol (2.73g). bromoacetonitrile ( 1 .44g) and caesium carbonate 
(4.8g) in acetonitrile (50 ml) were heated at reflux for 4 hrs, with stirring. The reaction 
mixture was allowed to cool to 25°C, poured into 2N hydrochloric acid (300 ml) and 
extracted with ethyl acetate. The combined organic extracts were washed with water, brine, 
dried (MgS04) and the solvent was evaporated under reduced pressure to give an oil. This 

25 was passed down a silica gel column eluted with hexanerdichloromethane (1:1, v/v). The 
appropriate fractions were collected and evaporated to give the required product as a clear 
colourless oil, (2.39g). 



Mass spectrum m/e 311 

30 

"•h NMR, CDCI3 , d: 1.40-1.48 (m. 2H), 1.57-1.67 (m, 4H), 2.59 (t. 2H). 

2.84 (t. 2H), 4.73 (s, 2H). 6.91 (d, 2H). 
7. 16 (m, 3H), 7.30 (m, 2H). 7.35 (d, 2H). 



35 f)2-f4-f5-Phenvlpentvlthio)phenoxvlacetaldehvde 
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A Stirred solution of 2-[4-(5-phenylpentylthio)phenoxy]acetonitrile (2.0g) in dry toluene 
(10 ml) was cooled to -45**C under a nitrogen atmosphere. A IM solution of Dibal-H in 
toluene (9.5 ml) was added dropwise and the resulting solution was allowed to warm to 
O^C over 1 hr and stirred at this temperature for a further 1 hr. A saturated solution of 
ammonium chloride (15 ml) was added followed by diethyl ether (15 ml). A solution of 
concentrated sulphuric acid (6 ml) in water ( 24 ml) was then added and the mixture was 
stirred at 25®C for 18 hrs. The mixture was added to ethyl acetate (500 ml), the separated 
organic phase washed with water, brine, dried (MgS04) and the solvent was evaporated to 
give the product as a yellow oil, ( 1 .66g). 

Mass spectrum : m/e 314 

'H NMR, CDCI3, d: 1.43-1.47 (m, 2H), 1.59-1.65 (m, 4H), 

2.58 (t, 2H) 2.81 (t, 2H), 4.54 (s, 2H), 6.82 (d, 2H), 
7.16 (m, 3H), 7.26 (m, 2H), 7.36 (d, 2H). 

g)3-f4-(5-Phenvlpentylthfo)phenoxv1-2>hvdroxvDropionitrile 

2-[4-(5-Phenylpentylthio)phenoxy]acetaldehyde (1.56g), acetone cyanohydrin (0.7 ml) and 
triethylamine (1 drop) in dichloromethane (20 ml) were stirred at 25*'C for 18 hrs. The 
solvent was evaporated to afford a yellow solid. The solid was passed down a silica gel 
column eluted with dichloromethane:methanol (50:1, v/v). The appropriate fractions were 
combined and evaporated to afford the required product as a white solid (0.95g). 

NMR, CDCI3, d: 1.41-1.48 (m, 2H), 1.58-1.65 (m, 4H), 2.59 (t, 2H), 

2.83 (t, 2H), 3.00 (d, IH), 4.18-4.25 (m, 2H), 
4.79-4.84 (m, IH), 6.87 (d, 2H), 7.14-7.19 (m, 3H), 
7.25-7.30 (m, 2H), 7.33 (d, 2H). 
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h) 3'r4»f5-PhenvlpentvUhio)phenoxv1»2-hvdroxv-l-ethoxv-l-iminopropane 
hydrochloride 

Ethanol (3.0g) in chloroform (25 ml) was cooled to 0°C and stirred under an atmosphere of 
nitrogen gas. Acetyl chloride (4. Ig) was added and the mixture stirred at O^C for 0.5 hr. 
(3-[4-(5-phenylpentylthio)phenoxy]-2-hydroxypropionitrile (0.94g) was added and the 
mixture was allowed to warm to 25^C over 1 hr and stirred at this temperature for a further 
18 hrs. The solvent was evaporated to give the required product as a white solid (1). This 
was used directly in the next step. 

i) (1.1-Dimethvnethvl 2-f2-(4-(5-ph€nvlpentvlthio)phenoxv)-l" 
hvdroxvethvnbenzoxazole-S-carboxvlate 

The product from Ih (1.26g) and the product from lb (0.85g) in acetonitrile (30 ml) were 
heated at reflux for 6 hrs. The reaction mixture was cooled to 25**C, poured into ethyl 
acetate (500 ml), washed with water, brine, dried (MgS04) and evaporated to give a gum. 
This was passed down a silica gel column elutcd with hexanerethyl acetate (4:1, v/v) to 
give the product as an oil. (1.20g), 

*H NMR, CDCI3, d: 1.40-1.46 (m, 2H), 1.55-1.60 (m, 4H). 1.62 (s, 9H), 

2.58 (t, 2H), 2.80 (t, 2H), 3.80 (d, IH) 
4.44-4.53 (m, 2H) 5.33-5.38 (m, IH), 6.85 (d, 2H), 
7.13-7.19 (m, 3H), 7.25-7.29 (m, 2H), 7.31 (d, 2H), 
7.55 (d, IH), 8.05-8.07 (dd, IH), 8.39 (d, IH). 

i) fl.l-DimethvDethvl 2-f2>f4-f5-phenvlpentvlthio)phenoxv)-l-oxoethvnbenzoxazole- 
S'Carboxvlate 

The product from li (0.54g, 1 mmol) was dissolved in dichloromethane (25 ml), treated 
with Dess-Martin reagent (0.75g) and stirred at 25X for 4 hrs. The reaction mixture was 
mixed with ethyl acetate (200 ml), washed with a 10% aqueous solution of sodium 
thiosulphate (3 x 200 ml), brine and dried (MgS04). The solvent was evaporated to give a 
yellow gum. This was passed down a silica gel column eluted with hexanerethyl acetate 
(9: 1) to give the product as a yellow solid, (0.23g). 



Mass spectrum: m/e 550 (M+NH4) 
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*H NMR, CDCI3 , d: 1.4M.47 (m, 2H), 1.58-1.62 (m, 4H), 1.64 (s, 9H), 

2.59 (t, 2H), 2.83 (t, 2H), 5.55 (s, 2H), 6.95 (d, 2H), 
7.15-7.19 (m, 3H), 7.23-7.30 (m, 2H), 7.35 (d, 2H) 
7.71 (d. IH), 8.26 (dd, IH), 8.57 (d, IH). 

k) 2-r2-f4-f5-Phenvlpentvlth}o)phenoxv)'»l-oxoethvn benzoxazole-S-carboxvIic acid 

A solution of the product from Ij (0.2g) in formic acid (10 ml) and dichloromethanc (5 ml) 
was stirred at 25**C for 3 hrs. Toluene (20 ml) was added and the mixture was evaporated. 
This procedure was repeated twice to afford a yellow solid which was recrystallised from 
acetonitrile to give the required product (0.09g), 

Mass spectrum: m/e 474 (M-H) 
M.p.: 148-149^C 

C27H25NO5S requires: C 68.2 H5.3 N3.0 S 6.7 % 

found: C68.1 H5.4 N3.1 S6,7 % 

EXAMPLE 2 

l-Methvl>2"f2>r4-r5-phenvlpentvlthio)phenoxvl-l>oxoethvl1benzimidazole 
a) Ethyl 2>r4-f5-phenvlpentvlthio)phenoxvlacetate 

4-(5-Phenylpentylthio)phenol (2.0g) was dissolved in acetonitrile (60 ml) and ethyl 2- 
bromoacetate (1.23g) was added The mixture was treated with caesium carbonate (3.58g) 
and stirred at 25**C for 18 hrs. Water (50 ml) was added and the mixture was extracted 
with ethyl acetate. The combined extract was washed with saturated sodium bicarbonate, 
water, brine, dried (MgS04) and evaporated to give the product as a solid, (2.32g). 

*HNMR,CDCl3,d: 1.30(t,3H), 1.38-1.48 (m, 2H), 1.56-1.66 (m,4H), 2.59 (t, 

2H), 2.81 (t, 2H), 4.27 (q, 2H), 4.60 (s, 2H), 6.84 (d, 2H), 
7. 14-7.20 (dd, 2H), 7.25 (m, 3H), 7.32 (d, 2H). 
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l>Methvl-2-r2-r4-f5-Phenvlpentvlthio)phenoxvM-oxoethvnbenzimidazole 

A stirred solution of 1-Methylbenzimidazole (0.223g) in dry THF (30 ml) was cooled to - 
78X under a nitrogen atmosphere. Butyl lithium ( 1 .6M in hexane, 1 .06 ml,) was added 
dropwise and the solution stirred at below ^eOT for 15 mins. The ester prepared in 2a, 
(0.60g) in THF (10 ml) was added dropwise over 5 mins, and the reaction was stirred at 
below -60°C for 0.5 hr. Cooling was removed and the reaction was allowed to attain 
ambient temperature. Diethyl ether (100 ml) and 2N hydrochloric acid (50 ml) were added 
and the two layers separated. The aqueous layer was extracted with ether, the combined 
ether extract was washed with water, brine, dried (MgS04) and evaporated to a colourless 
oil- The oil was passed down a silica gel column eluted with hexanerethyl acetate (4:1, 
v/v). The appropriate fractions were combined and evaporated to give a white solidVhich 
was recrystallised from acetonitrile to afford the product, (0.35g). 

Mass spectrum: m/e 445 (M+H) 
M.p.: 94.95^C 

C27H28N2O2S requires: C 72.9 H6.4 N6.3 S7.2 % 

found: C73.0 H6.1 N6.4 S7.2 % 



EXAMPLE 3 

5-f2-HvdroxvethvlV4-inethvl'2-f2-f4>(5-phenvlDentvlthio)phenoxv)>l" 
oxoethvllthiazole 

a) 5-(2>(Dimethvl(lJ-dimethvlethvnsi!vloxv)ethvl)-4>methvlthiazole 

5-(2-Hydroxyethyl)-4-methylthia2ole (IS.Og) was dissolved in DMF (80 ml) and imidazole 
(7.15g) was added. The reaction was cooled to 0**C and t-butyldimethylsilylchloride 
(15.8g) in DMF (100 ml) was added dropwise over 1 hr. The reaction was stirred at 25**C 
for 18 hrs, water (100 ml) was added and the mixture was extracted with ethyl acetate. The 
extract was washed with water, dried (MgS04) and evaporated to give an oil. This was 
passed down a silica gel column eluted with hexane:elhyl acetate (3:2, v/v) to give the 
product as a colourless oil (23.74g). 



^HNMR, CDCl3,d: 



0.01 (s,6H), 0.87 (s, 9H), 2.39 (s. 3H), 2.94 (t. 2H), 3.76 (t, 
2H), 8.55 (s, IH). 
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b) 5-f2>a)imethviriJ>dimethvlethvl)silvloxv)ethvlV4-methvl-2-r2-f4^^^^ 
DhenvlDentvlthio^DhenoxvVl-oxoethvnthiazole 

Using the procedure described for example 2b but using the thiazole derivative prepared in 
example 3a, in place of I-methylbenzimidazole led to the preparation of the required 
compound as an oil in 79% yield. 

NMR. CDCI3 , d: 0.02 (s, 6H), 0.88 (s. 9H), 1.40-1.48 (m. 2H), 1.56-1.66 (m, 

4H), 2.45 (s, 3H), 2.59 (t, 2H), 2.81 (t, 2H), 3.02 (t, 2H), 3.83 
(t, 2H), 5.46 (s, 2H), 6.92 (d, 2H), 7.14-7.19 (dd, 2H), 7.26 
(m. 3H). 7.3 l(d, 2H), 

c) 5-f2-Hvdroxvethvn"4-methvI-2-f2-(4-f5-phenvlDentvlthio)phenoxv)-l« 
oxoethvllthiazole 

The silyl ether prepared in 3b (0.62g,) was dissolved in dry THF (5 ml) and treated with a 
IM solution of TBAF in THF (3.3 ml). The mixture was stirred at 25*^0 for 1 hr. Water (70 
ml) was added and the mixture was extracted with ethyl acetate. The extract was washed 
with water, dried (MgS04), evaporated and passed down a silica gel column eluted with 
ethyl acetaterhexane (1:1, v/v). The appropriate fractions were evaporated to a solid, which 
crystallised from ethyl acetate/hexane (0.1 2g). 

Mass spectrum: m/e 456 (M+H) 

M.p.: 68-69°C 

C25H29NO3S2 requires: C65.9 H6.4 N3.1 S14.1 % 

found: C 65.9 H 6.5 N 3.2 S 14.4 % 

EXAMPLE 4 

6-Methoxv»2-r2-f4-f5-phenvlpentvlthio)DhenoxvM-oxoethvllbenzothiazoIe 
a) 6''Methoxvbenzothiazole 

6-Hydroxybenzothiazole (0.246g) was dissolved in dry DMF (20 ml) and treated with 
sodium hydride (60% oil suspension, 0.072g). The mixnire was stirred at 25**C for 10 min, 
treated with methyl iodide (0,23g) and stirring continued for 18 hrs. The reaction mixture 
was poured into 2N hydrochloric acid (100 ml) and extracted with ethyl acetate. The 
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extract was washed with water, brine, dried (MgS04) and evaporated to give the product as 
an oil, (0.25g). 

*H NMR, CDCI3 , d: 3.90 (s, 3H). 7.1 1-7.15 (dd, IH). 7.40 (d, IH). 8.01 (d. IH), 

8.83 (s, IH). 

b) 6-Methoxv-2-f2-(4-f5-phenvlpentvlthio)phenoxv)-l-oxoethvllben2othiazole 

Using the procedure described for example 2b but using 6-methoxy-ben20thiazole (4a) in 
place of l-methylbenzimidazole led to the preparation of the required compound as a white 
solid in 48% yield. 

Mass spectrum: m/e 478 (M+H) 
M.p.: 84-86*'C 

C27H27NO3S2 requires: C67.9 H5.3 N2.9 S 13.4 % 

found: C 67.6 H 5.6 N 3.0 S 12.9 % 

EXAMPLE 5 

l-Methvl>2-r2-f4-f5-phenvlpentvlthio)Dhenoxv)-l-oxoethvnimidazole 

a) flJ^DimethyDethvl 2-f4-(phenvlpentvlthio)phenoxv1acetate 

Using the procedure described for example 2a but using (l,l-dimethyl)ethyl 2- 
bromoacetate in place of ethyl 2-bromoacetate gave the required product as a colourless oil 
in quantitative yield. 

'H NMR, CDCI3 . d: 1.48 (s, 9H), 1.38-1.51 (m, 2H), 1.56-1.66 (m, 4H), 2.59 (t, 

2H), 2.81 (t, 2H), 4.49 (S, 2H), 6.80-6,85 (d, 2H), 7,15-7.20 
(m, 3H), 7.24-7.28 (m, 2H), 7.29-7.33 (d. 2H). 

b) 2-f4-fPhenvlpentvlthio)phenoxvlacetic acid 



The ester prepared in example 5a (5.33g) was dissolved in a mixture of formic acid (20 ml) 
and dichloromethane (80 ml) and stirred at 25°C for 24 hrs. The dichloromethane was 
evaporated under reduced pressure and the residue treated with water (30 ml). A white 



wo 00/34254 



21 



PCT/SE99y02226 



precipitate formed which was collected by filtration, washed with water and dried in a 
vacuum desiccator to give the product as a white solid (4.08g). 

NMR, CDCI3 , d: 1.38-1.48 (m, 2H), 1.49-1.67 (m. 4H), 2.56-2.62 (t, 2H). 

2.80-2,85 (s, 2H), 4.66 (t, 2H), 6.83-6.88 (dd, 2H), 7.14-7.20 
(m. 3H). 7.25-7.30 (m, 2H), 7.30-7.35 (d, 2H). 

c) N«f2-(4-f5>Phenvlpentvlthio)phenoxv)>l-oxoethvnpvrrolidine 

2-[4-(Phenylpentylthio)phenoxy]acetic acid (4.08g) was dissolved in THF (50 ml) and 
cooled to 0°C. l,r-carbonyldiimida2ole (2.20j2;) was added and the solution stirred at O^C 
for 1.5 hrs. Pyrrolidine (0.97g) in THF (10 ml) was added dropwise while keeping the 
reaction temperature below 5^C. The ice-bath was then removed and the reaction was 
stirred at 25°C for 1.5 hrs. Ethyl acetate (200 ml) was added and the mixture was washed 
with 2N hydrochloric acid, water, saturated sodium bicarbonate, brine, dried (MgS04) and 
evaporated to a gum. The gum was passed down a silica gel column eluted with ethyl 
acetate :hexane (4: 1, v/v) to afford the product as a colourless oil (4.06g, 86%). 

Mass spectrum: m/e 384 (M+H) 

C23H29NO2S requires: C 72.0 H 7.6 N 3.7 S 8.3 % 

found: C 71.7 H 7.6 N3.7 S 8.2 % 

d) l>Methvl-2-r2-(4'f5-phenvlpentvlthio)phenoxvVl-oxoethvnimidazole 

A stirred solution of 1-methylimidazole (0.1 2g) in dry THF (10 ml) was cooled to -78°C 
under a nitrogen atmosphere. Butyl lithium (1.6M in hexane, 0.93 ml) was added dropwise 
and the solution stirred at below -60°C for 15 mins. The amide prepared in 5c, (0.5 15g) in 
THF (10 ml) was added dropwise over 5 mins, keeping the temperature below -60®C. The 
reaction was allowed to attain ambient temperature and stirred at 25*'C for 0.5 hr. Diethyl 
ether (20 ml) and 2N hydrochloric acid (50 ml) were added and the two layers separated. 
The aqueous layer was extracted with ether (2 x 30 ml) and the combined ether extract was 
washed with water, dried (MgS04) and evaporated to a colourless oil which solidified on 
standing (0.46g). The solid re-crystallised from ethyl acetate/hexane. 

Mass spectrum: m/e 395 (M+H) 
M.p.: 76-77°C 
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C23H26N2O2S requires: C 70.0 H6.6 N7.1 S8.1 % 

found: C69.7 H6,7 N7.0 S 7.8 % 

EXAMPLE 6 

2-f2-(4-(5»Phenv1pentvlthio)phenoxv)«l-oxoethvnbenzothiazole 

Using the procedure described for example 5d but using benzothiazole in place of 1- 
methylimidazole led to the preparation of the required compound as a white solid in 43% 
yield. 

Mass spectrum: m/e 448 (M+H) 
M.p.: 91-92°C 

C26H25NO2S2 requires: C69.8 H5.6 N3.1 S 14.3 % 

found: C69.6 H5.7 N3.3 S 14.3 % 

EXAMPLE? 

2«f2*f4-f5-Phenvlpentvlthio)phenoxvVl-oxoethvllthiazoie 

Using the procedure described for example 5d but using 2-bromothiazole in place of 1- 
methylimidazole led to the preparation of the required compound as a white solid in 34% 
yield. 

Mass spectrum: m/e 398 (M+H) 
M.p.: 74-75^C 

C22H23NO2S2 requires: C 66.5 H5.8 N3.5 S 16,1 % 

found: C66.8 H5.9 N3.7 S 16.0 % 

EXAMPLES 

2-f2-f4-fS-Phenvlpentvlthio)phenoxv)-l-'OXoethvnbenzothiazole»6-carboxvlic acid 

Benzothiazole-6-carboxylic acid (0.483g) was dissolved in dry THF (30 ml) and cooled to 
-78**C under a nitrogen atmosphere. A 1.6 M solution of butyl lithium in hexane (3.7 ml) 
was added dropwise and the reaction mixture was stirred at -70®C for 0.5 hr. A solution of 
the amide prepared in example 5c, (0.5 17g) in dry THF (10 ml) was added dropwise and 
the reaction was stirred for a further 0.75 hr. The cooling bath was removed, the reaction 
was allowed to warm to O'^C and treated with a saturated aqueous solution of ammonium 
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chloride (50 ml). The mixture was extracted with ethyl acetate and the extract was washed 
with water, brine, dried (MgS04) and evaporated to give the crude product as a solid- This 
was passed down a silica gel column eluted with hexane:ethyl acetate (1:1, v/v) to give the 
product as a yellow solid, (0.1 5g). 

Mass spectrum: m/e 492 (M+1 ) 

M.p.: 107-17rC 

C27H25NO4S requires: C66.0; H5.1; N2.9; S13.0% 

found: C66.2; H5.2; N3.0: S12.9 % 

EXAMPLE 9 

4-Methvl-2*f2-(4«-f5-phenvlpentvlthio)DhenoxvVl-oxoethvnthia2ole-5-carboxvlic acid 



a) Ethvl 2-broino-4*methvlthiazole-5-carboxvlate 



A solution of (l,l-dimethyl)ethane-2-nitrite (2.5 ml) in acetonitrile (100 ml) was cooled in 
an ice-bath and treated with the dropwise addition of trimethylsilyl bromide (2.8 ml). After 
addition was complete the mixture was stirred at 0°C for 20 mins. Ethyl 2-amino-4- 
methylthia2ole-5-carboxylate (2.0 g), dissolved in a mixture of acetonitrile (75 ml) and 
ethyl acetate (25 ml), was added dropwise, over 40 min while maintaining the temperature 
at O^'C. The cooling bath was removed and the mixture was stirred at 25°C for 18 hrs. The 
solvent was removed under reduced pressure and the residue was passed down a silica gel 
column eluted with ethyl acetate:hexane (2:1) to afford the product as an orange-red oil 
(1.88g). 



Mass spectrum: m/e 250 / 252 (M+1) 

*H NMR. CDCI3 , d: 1 .36 (t, 3H), 2.7 1 (s, 3H), 4.33 (q, 2H). 

b) 2-Bromo-4-methvlthiazole-5-carboxvlic acid 



The thiazole prepared in 9a (1.88g,) was dissolved in a mixture of THF (40 ml) and water 
(10 ml). Lithium hydroxide monohydrate (1.58g,) was added and the mixture was stirred at 
25°C for 18hrs. The reaction mixture was then poured into 2N hydrochloric acid and 
extracted with ethyl acetate. The extract was washed with water, brine, dried (MgS04) and 
evaporated to afford the product as a white solid, (1.64g). 
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Mass spectrum: m/e 293 / 295 (TMS-ester) 
'H NMR, DMS01d6 , d: 2.60 (s, 3H). 

c) 4-Methvl-2-f2-f4-f5-DhenvlDentvlt hio)phenoxv>.l-oxoethvnthiazole-5-carboxvlig 
acid 

Using the procedure described for example 8 but using 2-bromo-4-methyl-diiazole-5- 
carboxylic acid in place of ben20thiazoIe-6-carboxylic acid led to the preparation of the 
required compound as a white solid in 71% yield. 

Mass spectrum: m/e 456 (M+1) 
M.p.: 142-3''C 

C24H25NO4S2 requires: C63.3 H5.5 N3.1 S 14.1 % 
found: C63.0 H 5.4 N 3.2 S 13.8 % 

EXAMPLE 10 

4-r2-(2-f4-f5-PhenvlDentvlthlo^phenox v).l.oxoethvn.4.methvlthiazol.5-vnbutanoic 
add 

a) Methyl S-bromo-6-oxo-heDtanoate 

Methyl 6-oxo-heptanoate (5.22g) in dry acetonitrile (50 ml) was treated with slow addition 
of TMSBr (5.05g) followed by slow addition of DMSO (2.58g). During the additions the 
reaction temperature was kept below 20°C by cooling in an ice-bath. The mixture was then 
stirred at ambient temperature for 18 hrs, poured into water and extracted with ether. The 
ether extract was washed with water, brine, dried (MgSOO and evaporated to an oil which 
was purified by a silica gel column eluted with hexane:ethyl acetate (5:1, v/v). The 
appropriate fractions were evaporated to afford the product as a clear oil (4.0g). 

Mass spectrum : m/e 236/238 

'H NMR, CDCI3. d: 1 .6-2.2 (m, 4H), 2.36 (s, 3H,). 2.38(t. 2H). 

3.7 (s, 3H)4.24(dd, IH). 
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b) Methyl 4-(2>ain!no-4-methvlthiazoUS-vl)butanoate hvdrobromide 

Methyl 5-bromo-6-oxoheptanoate ( 1 . 1 6g) was dissolved in ethanol (50 ml) and treated 
with thiourea (0.373g).The mixture was heated at reflux for 4 hrs and the solvent was 
removed under reduced pressure to give the product as a white solid (1.44g). 

Mass spectrum : m/e 214 

*H NMR, CDCI3, d: 1,81-1.91 (m. 2H), 2.20 (s, 3H), 2.36 (t, 2H), 2.60 (t, 2H), 

3.69 (s. 3H), 8.80 (bs, 3H). 

c) Methyl 4-f2-broino-4-methvlthia2ol>5-vl)butanoate 

Using the procedure described in 9a, with the 2-aminothiazole derivative prepared in 10b, 
led to the required product as an orange-red oil in 33% yield. 

Mass spectrum : m/e 277 / 279 

'H NMR, CDCI3, d: 1.87-1.98 (m, 2H), 2.31 (s, 3H), 2.36 (t, 2H), 2.75 (t, 2H), 

3.67 (s, 3H). 

d) 4^(2-BromO'4-methvlthia2ol-5-vnbutanoic acid 

Using the procedure described in 9b, with the 2-bromothia2ole derivative prepared in 10c, 
led to the required product as a white solid in 73% yield. 

Mass spectrum : m/c 264/266(M+l) 

NMR, CDCI3, d: 1.88-1.98 (m, 2H), 2.32 (s, 3H), 2.42 (t, 2H), 2,78 (t, 

2H). 

e) 4-r2-f2-f4-f 5-Phenvlpentvlthio)Dhenoxv)-l-oxoethvlV4-methvlthia2ol-5-vnbutanoic 
acid 

Using the procedure described for example 8 but using 4-(2-bromo-4-methylthiazol-5- 
yl)butanoic acid in place of ben2othia2ole-6-carboxylic acid led to the preparation of the 
required compound as a white solid in 33% yield. 



Mass spectrum: m/c 498 (M+ 1 ) 
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M.p.: 97-98°C 

C27H31NO4S2 requires: C 65.2 H6.3 N 2.8 S 12.9 % 
found: C 65.2 H 6.4 N 2.8 S 12.7 % 

EXAMPLE 11 

2-r2-(4-f3^-Dichlorobcnzvloxv)Dhenoxv)-l-oxoethvl1thiazole 

a) 4-f3.5-Dichlorobenzvloxv1phenol 

Quinol (4.9g) was dissolved in dry DMF (100 ml) and treated with caesium carbonate 
(14.6g). 3.5-Dichlorobenzylchloride (2.9g) was added and the mixture was stirred at 25°C 
for 72 hrs. The mixture was poured into 2N hydrochloric acid (250 ml) and extracted with 
edjyl acetate. The extract was washed with water, brine, dried (MgS04), evaporated and 
the residue passed down a silica gel column eluted with hexane:ethyl acetate (5:1, v/v). 
The appropriate fractions were combined and evaporated to give the product as a white 
solid, (2.41g). 

Mass spectrum : m/e 268 / 270 / 272 

'H NMR. CDCI3. d: 4.55 (s, IH), 4.95 (s, 2H). 6.75-6.85 (m, 4H) 

7.31 (s, 3H). 

b) Ethyl 2-r4-(3.5-dichlorobenzvIoxv)phenoxv1acetate 

The procedure described in example 2a was used with ethyl 2-bromoacetate and 4-(3,5- 
dichlorobenzyloxy)phenol to give the product as a white solid in 98% yield. 

Mass spectrum : m/e 354 / 356 / 358 

'H NMR, CDCI3, d: 1 .30 (t, 3H), 4.3 (q. 2H), 4.58 (s. 2H), 4.96 (s, 2H) 

6.89 (S.4H), 7.31 (s,3H). 

c) 2-r2-(4-f 3.5-Dichlorobenzvloxv)phenoxv)-l-oxoethvllthfazole 

The procedure described in example 2b was used with 2-brom6thiazole and ethyl 2-[4- 
(3,5-dichlorobenzyloxy)phenoxy]acetate to give the product as a white solid in 32% yield. 

Mass spectrum: m/e 394/396/398 (M+ 1 ) 
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M.p.: 116-118°C 

C18H13CI2NO3S requires: C 54.8 H3.3 N 3.6 S 8.1 % 

found: C54.9 H3.3 N3.8 S7.9% 

EXAMPLE 12 

5-f2-Hvdroxvethvn-4-methvl-2-r2-r4-f3.5-dichlorobenzvloxv)Dhenoxv>-l- 
oxoethyllthiazole 

a) 5-(2-fDimethvl(l.l-dimethvlethvnsilvloxvkthvn-4-methvl-2-r2-^4-f3^- 
dichlorobenzvloxv)phenoxv)-l-oxoethvnthiazole 

The procedure described in example 2b was used with the thiazole prepared in 3a and ethyl 
2-[4-(3,5-dichlorobenzyloxy)phenoxy]acetate to give the product as a yellow gum in 32% 
yield. 

Mass spectrum: m/e 566 / 568 / 570 (M+1) 

'H NMR. CDCI3. d: 0.02 (s, 6H), 0.88 (s. 9H). 2.44 (s. 3H), 3.02 (t. 2H). 

3.82 (t. 2H), 4.95 (s. 2H), 5.43 (s, 2H). 
6.8-7.0 (m,4H), 7.3 1 (s,3H). 

b) 5-f2-Hv droxvethvn'4-methvl-2-f2-f4-(3.5-dichlorobenzvloxv)phenoxv)-l- 
oxoethvllthiazole 

The product from 12a (0.36g) was dissolved in ethanol (10 ml), treated with pyridinium p- 
toluenesulfonate (0.08g) and water (0.25 ml) and the reaction was heated at 60'C for 8 hrs. 
The solvent was evaporated under reduced pressure and the residue was dissolved in ethyl 
acetate (100 ml), washed with water, brine, dried (MgS04) and evaporated. The residue 
was purified by passing down a silica get column eluted with ethyl acetate:hexane (1:1, 
v/v) to give the product as a white solid which crystallised from ethyl acetate/hexane 
(0.18g). 

Mass spectrum: m/e 452 / 454 / 456 (M+1 ) 
M.p.: 115-1 16°C 

'H NMR, CDCI3. d: 1 .64 (bs, IH), 2.45 (s, 3H), 3.08 (t, 2H). 

3.91 (m, 2H), 4.96 (s, 2H), 5.43 (s, 2H), 
6.8-7.0 (m.4H), 7.3 l(s,3H). 
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EXAMPLE 13 

5^(2-Hvdroxvethvn-4«methvl-2-r2>(4-fdecvlsulfonvnphenoxv)-l>oxoethvnthiazole 

a) 4*(Decvlthio)Dhenol 

A solution of decyl bromide (1 1.5 ml) and 4-hydroxythiophenol (7g) in acetonitrile (100 
ml) was treated with caesium carbonate (18g) and stirred at 25*'C for 18 hre. The reaction 
was poured into 2N hydrochloric acid (500 ml) and the product was extracted into ethyl 
acetate. The extract was washed with water, brine, dried (MgS04) and evaporated under 
reduced pressure to give the product as a solid (12.5g). 

Mass spectrum: m/e 266 
M.p.:8N82°C 

C16H26OS requires: C72.1 H9.8 NI2.0% 

found: C72.2 H9.9 N 12.1 % 

b) 4"(I)ecvlsulfonvl)phenol 

4-(Decylthio)phenol (5.31g) was dissolved in acetone (500 ml). Water (100 ml) was added 
and the solution was cooled in an ice-bath. Oxone (15g) was added, the ice-bath was 
removed and the mixture was stirred at 25**C for 18 hrs. A 10% aqueous solution of 
sodium metabisulphite (1 It) was added and the mixture was stirred for a further Ihr. The 
mixmre was extracted with ethyl acetate and the extract was washed with water, brine, 
dried (MgS04) and evaporated to give a clear oil, (5.65g). 

Mass spectrum: m/e 297 (M-1) 

NMR, CDCI3, d: 0.87 (t, 3H), 1.2-1.3 (m, 12H), 1.35 (m, 2H), 

1.67 (m, 2H), 3.06 (m, 2H), 6.56 (bs, IH). 
6.96 (d,2H), 7.75 (d.2H). 

c) Ethvl 2-f4-fdecvlsulfonvl)phenoxvlacetate 



The procedure described in example 2a was used with ethyl 2-bromoacetate and 4- 
(decylsulfonyl)phenol to give the required product as a white solid in 78% yield. 



wo 00/34254 



29 



PCT/SE99/02226 



Mass spectrum : m/e 385 (M+1) 

*H NMR, CDCI3, d: 0.87 (t, 3H), 1 .23 (m, 14H). 1 .3 1 (t, 3H). 1 .64-1 .74 (m, 2H). 

3.02-3.07 (m, 2H), 4.29 (q, 2H). 4,70 (s, 2H), 7.00-7.04 (d, 
2H), 7.82-7.86 (d, 2H). 

d) 5-f2-a)imethvUlJ-dimethvlethvnsnvloxv)ethvlV4-methvl-2>r2-f4« 
( decvlsulfon vDphenoxv)-! -oxoeth vllthiazole 

The procedure described in example 2b was used with the thiazole prepared in 3a and ethyl 
2-[4-(decylsuIfonyl)phenoxy]acetate to give the product as a colourless gum in 20% yield. 

NMR, CDCI3, d: 0.02 (s, 6H). 0.87 (s, 12H), 1.2-1.3 (m, 12H), 

1.35 (m, 2H), 1.69 (m. 2H), 2.46 (s, 3H), 
3.05 (m. 4H), 3.84 (t, 2H), 5.57 (s, 2H). 
7.07 (d, 2H),7.83 (d. 2H). 

e) 5-f2-Hvdroxvethvn-4-methvl-2-r2-f4-fdecvlsulfonvnDhenoxv)-l-oxoethvl1thiazole 

The procedure described in example 12b was used with the product of 13d to give the 
product as white solid, which analysed as a monohydrate. 

Mass spectrum: m/e 482 (M+1) 
M.p.: 53-55''C 

C24H35NO5S2.H2O requires: C57.7 H7.5 N2.8 S 12.8 % 

found: C57.9 H7.4 N2.8 S12.7% 

EXAMPLE 14 

5-f2-Hvdroxvethvn-4-methvl-2-r2-f4"fbenzvloxv)Dhenoxv)-l-oxoethvllthiazole 
a) Ethvl 2-r4«n)enzvloxv)phenoxvlacetate 

The procedure described in example 2a was used with ethyl 2-bromoacetate and 4- 
(benzyloxy)phenol to give the required product as a white solid in 78% yield. 



Mass spectrum : m/e 286 
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'H NMR. CDCI3, d: 1 .29 (t, 3H), 4.26 (q, 2H)). 4.56 (s, 2H). 5.01 (s, 2H).. 6.84- 

6.92 (ra, 4H). 7.29-7.44 (m. 5H). 

b) 5-f 2-(Dimethviri .1 -dimethvlethvnsilvloxv)ethvn-4-methvl-2-r2-f4- 
5 fbenzvloxv')phenoxv)-l-oxoethvnthiazole 

The procedure described in example 2b was used with the thiazole prepared in 3a and ethyl 
2-[4-(benzyloxy)phenoxy]acetate to give the product as a pale yellow gum in 67% yield. 

10 'H NMR, CDCI3, d: 0.02 (s, 6H). 0.87 (s, 9H). 2.44 (s, 3H), 

3.01 (t, 2H), 3.82 (t, 2H). 5.01 (s, 2H), 
5.42 (s, 2H). 6.8-7.0 (m, 4H), 7.3.7.5 (m, 5H). 

c>5-(2-Hvdroxvethvl')-4-inethvl-2-r2-f4-fl)enzvloxv)Dhenoxv)-l-oxoethvllthiazole 

IS 

The procedure described in example 12b was used with the product of 14b to give the 
product as white solid in 64% yield. 

Mass spectrum: m/e 384 (M+1) 
20 M.p.: 109-1 10°C 

C21H21NO4S requires: C65.8 H5.5 N3.7 S8.4% 

found: C66.2 H5.6 N 3.8 S 8.4 % 

EXAMPLE 15 

25 5-(2-Hvdroxvethvl)-4-methvl-2-f2-r4-a)enzvlthio)DhenoxvVl-oxoethvnthiazole 
a) 4-fBcnzvlthio')phenol 

The procedure described in example 13a was used with 4-hydroxythiophenol and benzyl 
30 chloride to give the required product as a white solid in 48% yield. 



Mass spectrum : m/e 215 (M-1) 

'H NMR, CDCI3, d: 3.97 (s, 2H). 4.92 (s, IH). 6.73 (d, 2H), 7.25 (m. 7H). 
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The procedure described in example 2a was used with ethyl 2-bromoacetate and 4- 
(benzylthio)phenol to give the required product as a white solid in 90% yield. 

Mass spectrum : m/e 302 (M+) 

NMR, CDCb, d: 1 .29 (t, 3H), 3.99 (s, 2H), 4.26 (q, 2H), 4.58 (s. 2H). 

6.8 (d, 2H), 7.25 (m,7H). 

c) S-f2-nDimethviaj-dimethvlethvnsilvloxvkthvn-4-methvl>2-r2-(4- 
(benzvlthio)phenoxv)-l>oxoethvnthiazole 

The procedure described in example 2b was used with the thiazole prepared in 3a and ethyl 
2-[4-(ben2ylthio)phenoxy]acetate to give the product as an yellow-orange gum 95% yield. 

Mass spectrum : m/e 514 (M+) 

NMR, CDCb, d: 0.05 (s, 6H), 0.88 (s, 9H), 2.45 (s. 3H), 3.0 (t, 2H), 

3.83 (t, 2H), 3.99 (s, 2H), 5.44 (s, 2H), 6.88 (d, 2HX 
7.27 (m, 7H). 
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d) 5-(2-Hvdroxvethvl)-4-methvl-2-r2-f4-fbenzvlthio)phenbxv)-l-oxoethvnthiazole 

The procedure described in example 12b was used with the product of 15c to give the 
product as white solid in 45% yield. 



EXAMPLE 16 

5-f2-Hvdroxvethvn-4>methvl-2-r2-r4-f3.5>dich>orobenzvlthio)phenoxv)-l- 
oxoethvnthiazole 

a) 4-r3,5-Dichlorofbenzvlthio)lphenol 

The procedure described in example 13a was used with 4-thiophenoI and 3,5- 
dichlorobenzylchloride to give the required product as a colourless oil in 97% yield. 

Mass spectrum : m/e 283 / 285 / 287 (M-1) 



b) Ethvl 2>r4-r3.5-dichlorobenzvlthio)phenoxv1acetate 

The procedure described in example 2a was used with ethyl 2-bromoacetate and 4-[3,5- 
Dichloro(benzylthio)]phenoI to give the required product as a colourless oil in 78% yield. 



Mass spectrum: m/e 400 (M+1) 
M.p.: 103-4''C 

C21H21NO3S2 requires: 



C63.1 H5.3 N3.5 S 16.1% 
C62.8 H5.2 N3.6 S 16.2% 



found: 



HNMR,CDCl3, d: 



2.05 (s, IH), 3.86 (s, 2H), 6.75 (d, 2H), 6.91 (d, 2H), 
7.20 (m,3H). 



Mass spectrum : m/e 370 / 372 / 374 (M+) 

NMR, CDCI3, d: 1 .29 (t, 3H), 3.88 (s, 2H), 4.27 (q, 2H), 4.59 (s, 2H), 

6.82 (d, 2H), 7.03 (d, 2H), 7.22 (m, 3H). 
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c) 5-(2-a)imethvl(l.l-dimethvlethvnsilvloxv')ethvn~4.incthvl-2-r2.f4.f3.5- 
dichlorobenzvlthio)phenoxv)-l-oxoethvnthiazole 

The procedure described in example 2b was used with the thiazole prepared in 3a and ethyl 
2-[4-(3,5-dicholroben2ylthio)phenoxy]acetate to give the product as a pale yellow oil in 
99% yield. 

Mass spectrum : m/e S82/S84/S86 (M+1) 

'H NMR, CDCI3, d: 0.04 (s, 6H), 0.88 (s, 9H). 2.45 (s, 3H), 3.02 (t, 2H). 

3.82 (t, 2H). 3.88 (s. 2H), 5.46 (s, 2H), 6.9 (d. 2H), 
7.25 (m, 7H). 

d) 5-f2-Hvdroxvethvn-4-methvI-2-r2-f4-(33-dichlorobenzvlthio^phenoxvVl- 
oxoethvDthiazole 

The procedure described in example 12b was used with the product of 16c to give the 
product as white solid in 57% yield. This analysed as the hemi-hydrade. 

Mass spectrum: m/e 468 / 470 / 472 (M+1) 
M.p.: 99-100°C 

C21H19CI2NO3S2 • '/2H2O requires: C 52.8 H 4.1 N 2.9 S 13.4% 

found: C 52.9 H 4.0 N 2.9 S 13.0 % 

EXAMPLE 17 

l-Methvl-2-r2-f4-f5-phenvlDentvlsulf onvnphenoxY).l.oxoethvnbenziniidazole 

1 -Methyl-2-[2-(4-(5-phenylpentylthio)phenoxy)- 1 -oxoethyljbenzimidazole (0.075g) was 
dissolved in a mixture of acetone (5 ml) and water (1 ml). Oxone (0.1 5g) was added and 
the mixture was stirred at 25°C for 18 hrs. A 10% aqueous solution of sodium thiosulphate 
(50 ml) was added and the mixture was stirred for a further 0.5 hr. The mixture was 
extracted with ethyl acetate and the extract was washed with 10% sodium thiosulphate 
solution, water, brine, dried (MgS04) and evaporated to give a white solid (O.058g) which 
recrystallised from acetonitrile. 



Mass spectrum: m/e 477 (M+1) 
M.p.: 149-150 °C 
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'H NMR. CDCI3. d: 1.4 (m, 2H). 1.5-1.8 (m, 4H), 2.58 (t, 2H), 

3.04 (m, 2H), 4.18 (s, 3H). 5.77 (s, 2H), 
7.1-7.3 (m, 7H). 7.4-7.6 (m. 3H), 7.8-8.0 (m, 3H). 

EXAMPLE 18 

2-r2-(4-f5- PhenvlpentvlsulfonvnDhenoxv)-l-oxoethvnben2othia2ole 
The procedure described in example 17 was used with 2-[2-(4- 

(phenylpentylthio)phenoxy)-l-oxoethyI]benzothiazole to give the product as.a white solid 
in 65% yield. 

Mass spectrum: m/e 480 (M+1) 
M.p.: 127-8°C 

C27H28N2O4S requires: C 65.1 H 5.3 N 2.9 S 13.4 % 

found: C64.9 H5.1 N2.9 S 13.0% 

EXAMPLE 19 

2-r2-(4-f5-Phenvlpentvlsulfonvnphenn xv)-l-oxoethvn.6.methoxvbenzothiazoIe 
The procedure described in example 17 was used with 2-[2-(4- 

(phenylpentylthio)phenoxy)-l-oxoethyl]-6-methoxybenzothiazole to give the product as a 
solid in 60% yield. 

Mass spectrum: m/e 510 (M+l) 
M.p.: 109-1 10°C 

C26H25NO4S2 requires: 

found: 

EXAMPLE 20 

5-r2-Hvdroxvethvn-4-methvl.2.r2.f4.r3, 5»dichlorohenzvlsulfonvnnhenoxv)-l- 
oxoethvllthiazole 

The procedure described in example 17 was used with 5-(2-hydroxyethyl)-4-methyl-2-(2- 

(4-(3,5-dichlorobenzylthio)phenoxy)-l-oxoethyl]thiazole to give the product as a solid in 
69% yield. 



C63.6 H5.3 N2.8 S12.6% 
C64.6 H5.5 N2.9 S12.7% 
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Mass spectrum: m/e 500 / 502 / 504 (M+ 1 ) 
M.p.: 116-7°C 

C21H19CI2NO5S2 requires: C 50.4 H 3.8 N 2.8 S 12.8 % 

found: C49.9 H3.7 N2.7 S 13.2% 

EXAMPLE 21 

2-r2-(4-f3.4-Dichlorobenzvlthio)Dhenoxv)-l-oxoethvnbenzoxazole 

a) 4-f3.4-Dichlorobenzvlthio>Dhenol 

The procedure described in example 1 3a was used with 4-thiophenoI and 3,4- 
dichlorobenzylchloride to give the required product as a yellow solid in quantitative yield. 

Mass spectrum: m/e 283 / 285 / 287 

NMR: CDCI3 d: 3.87 (s, 2H), 4.91 (s, IH), 6.74 (d, 2H), 6.96 (dd, 

IH). 7.19 (d, 2H). 7.2-7.5 (m, 2H). 

b) 2-r4-f3.4-Dichlorobenzv!thio)phenoxvlacetonitrile 

The procedure described in example le was used with 2-bromoacetonitrile and 4-(3,4- 
dichlorobenzylthio)phenoI to give the required product as a yellow oil in 71% yield. 

Mass spectrum: nn/e 323/325/327 

NMR: CDCI3 d: 3.94 (s, 2H). 4.76 (s, 2H), 6.90 (d, 2H), 7.02 (d, 

IH), 7.27-7.35 (m.4H). 

c) 2-f4-f3.4-Dichlorobenzvlthio)phenoxv1acetaldehvde 

The procedure described in example If was used with the product of 21b to give the 
required product as a colourless oil in 50% yield. This was used directly in the next step. 

NMR: CDCI3 d: 3.90 (s, 2H), 4.56 (s, 2H), 7.2-7.35 (m, 7H), 

9.85 (s. IH). 

d>3-f4-(3.4-Dlchlorobenzv!thio)phenoxvl-2-hvdroxvpropionltrile 
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The procedure described in example Ig was used with the product from 21c to give the 
required product as a colourless oil in 74% yield. 

NMR: CDCI3 d: 3.04 (d, IH), 3.91 (s, 2H), 4.4-4.5 (m,2H), 4.82 (m, IH), 

6.84 (d, 2H), 6.99 (dd, IH). 7.23-7.28 (m, 3H), 
7.32 (d, IH). 

e) 3-f4>f3,4-Dichlorobenzvlthio)phenoxv1-2-hvdroxv-l-ethoxv4-iminopropane 
hydrochloride 

The procedure described in example Ih was used with the product from 2 Id to give the 
required product as a white solid in 93% yield. This was used directly in the next step. 

NMR:DMS0D6d: 1.29 (t, 3H), 4.12 (s, 2H). 4.21 (i2H), 

4.47(m, 2H), 4.81 (s, IH), 6.88 (d, 2H), 
7.2-7.3 (m,3H), 7.46 (d, IH), 7.53 (d, IH). 

f) 2-r2-f4-(3,4-Dichloroben2vlthio)phenoxv)-l-hvdroxvethvl1benzoxia2ole 

The procedure described in example li was used with the product from 21e and 2- 
aminophenol to give the required product as a yellow solid in 64% yield. 

Mass spectrum: m/e 446 / 448 / 450 (M+ 1 ) 

NMR: CDCI3 d: 3.41 (d, IH), 3.88 (s, 2H), 4.47 (m, 2H), 5.35 (m, IH), 

6.84 (d, 2H), 6.94 (dd, IH). 7.18-7.32 (m, 6H), 
7.75 (m, IH), 8.57 (m, IH). 

g) 2-r2-f4-f3,4-DichlorobenzvlthiolDhenoxvVl>oxoethvn benzoxazole 

The procedure described in example Ij was used with the product from 21h to give the 
required product as a yellow solid in 80% yield. 

Mass spectrum: m/e 444 / 446 / 448 (M+1 ) 
M.p.: 122-123°C 

C22H15CI2NO3S requires: C59.5 H3.4 N3.2 S7.2% 
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found: C59,4 H3.4 N3.4 S7,4% 

EXAMPLE 22 

2»f2-(4-(3,4-Dichlorobenzvlthio)phenoxv)"l-oxoethvn benzimidazole 

a) 2-r2-(4-(3.4-Dichlorobenzvlthio)phenoxv)-l-hvdroxvethvnbenziinidazole 

The procedure described in example li was used with the product from 21e and 2,3- 
diaminobenzene to give the required product as a yellow solid in 65% yield. 

Mass spectrum: m/e 445 / 447 / 449 (M+1) 

NMR: CDCI3 d: 3.89 (s, 2H). 4.26 (dd, IH), 4.57 (dd, IH), 5.42 (q, IH), 6.88 

(d, 2H), 6.97 (dd, IH), 7.20-7.31 (m, 8H), 7.61 (m, 2H). 

b) 2-r2-f4>(3,4-Dichlorobenzvlthio)phenoxv)4-oxoethvnbenziinidazoIe 

The procedure described in example Ij was used with the product from 22a to give the 
required product as a white solid in 56% yield which analysed as a hemihydrate. 

Mass spectrum : m/e 443 / 445 / 447 (M+1) 
M.p.: 141-142°C 

C22H16CI2N2O2S • O.5H2O requires: C 58.4 H3.8 N6.2 S7.1% 

found: C58.8 H3,7 N6.2 S7.1% 

EXAMPLE 23 

2-r2-f4>f3.4-Dichlorobenzvlthio)phenoxv)-l>oxoethvn>6-methoxv benzoxazole 

a) 2»r2-f4-r3.4-Dichlorobenzvlthio)phenoxv)-l>hvdroxvethvn-6-niethoxvbenzoxazole 

The procedure described in example li was used with the product from 21e and 2-amino- 
5-methoxyphenol to give the required product as a yellow solid in 57% yield. 

Mass spectrum: m/e 476 / 478 / 480 (M+1) 
M.p.: 87-88°C 

C23H19NCI2O4S requires: C58.0 H4.0 N2.9 S 6.7 % 

found: C58.1 H4.0 N3.0 S6.9% 
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b) 2''f2-(4-f3.4-Dichlorobenzvlthio)phenoxv)-l«oxoethvn-6-methoxvbenzoxazole 

The procedure described in example Ij was used with the product from 23a to give the 
required product as a yellow solid in 84% yield. 



EXAMPLE 24 

2-r2«f4-(3,4"Dichlorobenzvlthio)phenoxv)-l-oxoethvnbenzoxazole-5-carboxvllc acid 

a) a.l-Dimethvnethvl 2-r2-f4-f3,4>dichlorobenzvlthio>DhenoxvVl- 
hvdroxvethvnbenzoxazole-5-carboxvlate> 

The procedure described in example li was used with the product from 21e and product 
from lb to give the required product as a yellow solid in 61% yield. 

NMR: CDCI3 d: 1.62 (s, 9H), 3.32 (d, IH), 3.88 (s, 2H) 



Mass spectrum: m/e 474 / 476 / 478 (M+ 1 ) 
M.p.: 136-137 ""C 

C23H17NCI2O4S requires: ( 



C58.2 H3.6 N3.0 S 6.8 % 



found: 



C57.9 H3.6 N3.2 S6.7% 



4.49 (m, 2H), 5.36 (m, IH), 6.84 (d, 2H), 
6.97 (dd, IH). 7.2-7.31 (m, 4H), 7.56 (d, IH), 
8.08 (dd, IH), 8.39 (d, IH), 



b) (IJ-DimethyDethvl 2-f2-(4-f3,4>dichlorobenzvUhio)DhenoxvM- 

oxoethvnbenzoxazole-S'Carboxylate. 



The procedure described in example Ij was used with the product from 24a to give the 
required product as a yellow solid in 66% yield. 



NMR: CDCI3 d: 



1.60 (s. 9H), 3.91 (s, 2H). 5.55 (s, 2H), 

6.92 (d. 2H), 6.98 (dd. 1 H), 7.23-7.32 (m, 4H). 

7.72 (d, IH), 8.26 (dd, IH), 8.57 (d, IH). 
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c) 2-r2-(4*(3,4>Dichlorobenzvlthio)phenoxv)-l ■oxoethvllbenzoxazole-S'-carboxvlic acid 

The procedure described in example Ik was used with the product from 24b to give the 
required product as a white solid in 56% yield which analysed as a monohydrate. 

Mass spectrum: m/e 488 / 490 / 492 (M+1) 
M.p.: ]74-175''C 

C23H15NCI2O5S.H2O requires: C 54.6 H 3.4 N 2.8 S 6.3 % 

found: C 54.2 H 3.2 N 2.9 S 6.1 % 

EXAMPLE 25 

2"r2-f4>(3,4-Dichlorobenzvlthio)phenoxvVl-oxoethvnbenzoxa2ole-6»carboxvlic acid 

a) Propcn*3»vl 3*hvdroxv-4-aminobenzoate 

3-Hydroxy-4-aminobenzoic acid (l.Og) was suspended in propen-3-ol (20 ml) and 
trimethylsilyl chloride (3.3 ml) was added dropwise. The reaction mixture was heated at 
65°C for 18 hrs, the reaction was allowed to cool to room temperature and poured into 2N 
hydrochloric acid. The mixture was extracted with ethyl acetate and the extract evaporated 
to give a brown oil. This was passed down a silica gel column eluted with ethyl 
acetate:hexane (4:1) to afford the product as a yellow solid (0.62g). 

NMR: CDCI3 d: 4.20 (bs. 2H), 4.77 (m, 2H), 

5.27 (dd, IH), 5.39 (dd, IH), 5.89 (bs, IH), 
6.03 (m, IH), 6.68 (d. IH), 7.56 (m, 2H). 

b) Propen-3>vl 2-r2-(4-(3,4-dichlorobenzvlthio)phenoxvVl-hvdroxvethvnbenzoxazole- 
6-carboxvlatc, 

The procedure described in example li was used with the product from 21e and the 
product from 25a to give the required product as a yellow solid in 14% yield. 

^H NMR: CDCI3 d: 3.28 (d, IH). 3.88 (s, 2H) 4.49 (m, 2H), 

4.87 (d,2H), 5.3.5.47 (m, 3H), 6.06 (m, IH), 
6.84 (d, 2H), 6.97 (dd,lH), 7.2-7.31 (m. 4H), 
7.78 (d, IH), 8.14 (dd, IH), 8.28 (s, IH). 
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c) Propen-3-vl 2-r2-(4-(3,4>dichloroben2vUhiolphenoxv)'l>oxoethvnben20xazole'6» 
carboxvlate> 

The procedure described in example Ij was used with the product from 25b to give the 
required product as a yellow solid in 56% yield. 

NMR: CDCI3 d: 3.89 (s, 2H), 4.89 (m, 2H), 5.35 (dd, IH), 5.45 (dd, 

IH), 5.55 (s,2H), 6.07 (m, IH), 6.92 (d, 2H), 6,98 (dd,lH), 
7.23-7.28 (m, 3H), 731 (d,lH), 7.97 (m, 2H), 8.41 (s, IH). 

d) 2"f2-(4-f3,4-Dichlorobenzvlth}o)phenoxv)-l-oxoethvnbenzoxazole>6-carboxvlic 
acid 

Dry nitrogen was bubbled through dry THF (10 ml) for 0.5hrs. The product from 25c 
(0.1 4g) was added followed by tetrakis(triphenylphosphine)palladium (0.02g) and acetic 
acid (0.3 ml). The reaction was stirred at 25**C, under nitrogen for 2 hrs. The reaction was 
evaporated and the residue passed down a silica gel column eluted with 5% methanol in 
dichloromethane to give the product as a pale yellow solid (0.092g). 

Mass spectrum: m/e 488 / 490 / 492 (M+1) 
M.p.: 179-180°C 

EXAMPLE 26 

2>r2-(4-f3.5-Dichloroben2vloxv)phenoxvVl-oxoethvllbenzoxazolC'5-carboxvlic acid 
a) 2-f4-f3.5-Dichlorobenzvloxv)phenoxv1acetonitrile 

The procedure described in example le was used with 2-bromoacetonitrile and 4-(3,5- 
dichlorobenzyloxy)phenol to give the required product as a yellow oil in 82% yield. 



'hNMR: CDCI3 d: 



4.72 (s, 2H), 4.98 (s, 2H), 6.94 (m, 4H). 7.32 (s, 3H). 
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b) 2-f4-f3.5>Dichloroben2vloxv)Dhenoxv1acetaldehvde 

The procedure described in example If was used with the product of 26a to give the 
required product as a yellow oil in 84% yield. The product was used directly in the next 
step. 

c) 3"f4'(3,5>dichloroben2vloxv)Dhenoxv1-2>hvdroxvproDionitrile 

The procedure described in example Ig was used with the product from 26b to give the 
required product as a white solid in 78% yield. 

M.p.: SP-QO'^C 

NMR: CDCI3 d: 3.02 (s, IH). 4.20 (m, 2H), 4.79 (m, IH), 4,97 (s, 2H\ 6.90 (s. 4H), 
7.31 (s, 3H). 

d) 3>r4-f3.5>dichlorobenzv!oxv)phenoxv1-2>hvdroxv-l-'ethoxv-l-iminoDroDane 
hydrochloride 

The procedure described in example Ih was used with the product from 26c to give the 
required product as a white solid in 71% yield. This was used directly in the next step. 

NMR: DMS0d6 d: 1.30 (t,3H), 4.17 (d, 2H). 4.44 (m, 2H), 4.78 (s. IH), 

5.09 (s. 2H), 5,92 (m, 4H). 7.49 (s, 2H), 7.57 (s, IH). 

e) (IJ-Dimethvnethvl 2>r2>f4-f3,5>dichlorobenzvloxv)Dhenoxv)>l- 
hydroxvethvllbenzoxazole-S-carboxvlate 

The procedure described in example li was used with the product from 26d and the 
product from example lb to give the required product as an orange oil in 93% yield. 

Mass spectrum: m/e 530 / 532 / 534 (M+1 ) 

NMR: CDCb d: 1 .62 (s, 9H), 3.3 1 ( d. 1 H), 4.47 (m, 2H). 4.95 (s, 2H), 5.34 

{m, IH), 6.87 (d, 4H). 7.30 (s, 3H), 7.56 (d. IH), 8.07 (dd, 
1H),8.39 (d, IH). 
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n (M-DimethvDethvl 2-f2>r4-f3.5-dichloroben2vloxv)phenoxvM- 
oxoethvllbenzoxazole^S-carboxvlate. 

The procedure described for example Ij was used with the product from example 26e to 
give the product as an off-white solid in 94% yield. 

Mass spectrum: m/e 528 / 530 / 532 (M+1) 

NMR: CDCI3 d: 1.64 (s, 9H). 4.97 (s, 2H), 5.52 (s, 2H). 6.94 (q, 4H), 7.31 (s, 

3H), 7.71 (d, IH), 8.25 (d. 1H).8.56 (d, IH). 

g) 2-r2-(4- f3.5-Dichlorobenzvloxv)phenoxv)0-oxoethvnbenzoxa2ole:5 .carb 

The procedure described in example Ik was used with the product from 26f to give the 
required product as a white solid in 62% yield. 

Mass spectrum: m/e 472/474/476 (M+1) 
M.p.: 169-170°C 

C23H15NCI2O6 requires: C 58.4 H 3.2 N 3.0 % 

found: C 57.5 H 3.0 N 3.0 % 

EXAMPLE 27 

24 2-(4-(3. 5-Dichlorobenzvloxv)phenoxv)"l -oxoeth vllbenzimidazole>5>carboxvlic acid 

a) Propen«3-vl 3,4-diaminobenzoate 

The procedure described for example 25a was used with 3,4-diaminoben2oic acid to afford 
the product as a brown solid in 43% yield. 

'h NMR: CDCI3 d: 4.77 (m, 2H). 5.26 (dd, IH), 5.35 (dd. IH), 6.02 (m. IH). 

6.65 (d, IH), 7.43 (d, IH), 7.51 (dd, IH). 

b) ProDen-3>vl 2>r2-f4>(3.5-dichlorobenzvloxv)phenoxv)-l-hvdroxvethvn-5- 
benzimidazole carboxvlatc. 



The procedure described in example li was used with the product from 26d and product 
from 27a to give the required product as a light brown oil in 61% yield. 
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Mass Spectrum: m/e 513/515/517 (M+1) 

c) Propen-3-vl 2-r2-f 4-f3.5-dichlorobenzvloxv)phenoxv'>-l -oxoethvll-S-benzimidazole 
carboxvlate. 

The procedure described in example Ij was used with the product from 27b to give the 
required product as a yellow solid in 78% yield. 

Mass spectrum: m/e 511/ 513 / 515 (M+1) 

NMR: DMS0d6 d: 4.85 (d, 2H), 5.08 (s. 2H), 5.31-5.46 (m, 2H). 

5.66 (s, 2H) 6.09 (m, IH), 6.96 (m, 4H), 
7.50 (s, 2H), 7.57 (m, IH), 7.70 (d, IH), 
8.02 (dd.lH) 8.230 (d, IH). 

d) 2-r2»f4-f3.5-Dichlorobenzvloxv)DhenoxvVl-nxoethvnbenzimfdazole-6-carboxvlic 
acid 

The procedure used in example 25d was used with the product from 26c to give the 
product as a pale yellow solid in 38 % yield, as the hydrate. 

Mass spectrum: m/e 47 1 / 473 / 475 (M+1 ) 
M.p.: >300°C 

C23Hi6N2a205.H20 requires: C 56.5 H 3.7 N 5.7 % 

found: C 56.8 H 3.6 N 5.5 % 

EXAMPLE 28 

3-r2-f2-f4-f3.S-Dichlorobenzvloxv)phenoxv)-l-oxoethvnbenzoxazol'5-vnproDionic 
add 

a) Propen-3-vl 3-f3-hvdroxv-4-aminophenvl)propionate 

The procedure described for example 25a was used with 3-(3-hydroxy-4- 
aminophenyOpropionic acid to afford the product as a brown solid in 41 % yield. 



**H NMR: CDCI3 d: 2.60 (t, 2H). 2.82 (t. 2H), 4.58 (m, 2H), 5.27 (dd, IH), 5.31 

(dd, I H), 5.90 (m. 1 H), 6.5-6.8 (m, 3H). 
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b) Propen-3-vl 3-r2«f2"(4"f3.5-dichlorobenzvloxv)Dhenoxv)-l- 
hvdroxvethvnbenzoxazol-S-vllpropionate. 

The procedure described in example li was used with the product from 28a and the 
product from example 27d to give the required product as a light brown solid in 78% yield. 



c) Propen-3-vl 3-r2-(2-f 4*f3,5-dichlorobenzvloxv)phenoxv)-l -oxoethynbenzoxazoNS- 
vllpropionate. 

The procedure described for example 1 j was used with the product from example 28b to 
give the product as an yellow solid in 94% yield. 

Mass spectrum: m/e 540 / 542 / 544 (M+ 1 ) 



d) 2*f2-(4*f3>5*Dichlorobenzvloxv)phenoxv)-l-oxoethvnbenzoxazole-5-vnpropioniC 
acid 

The procedure described in example 25d was used with the product from 28c to give the 
required product as an off-white solid in 47% yield. 



HNMR:CDCl3 d: 



2.70 (t, 2H), 3.08 (t, 2H), 3.30 (d, IH), 4.43 (m, 2H), 4.58 
(m, 2H), 4.95 (s, 2H), 5.20-5.33 (m, 3H). 5.88 (m, IH), 6.87 
(m, 4H), 7.21 (dd IH), 7.30 (s, 3H). 7.45 (d, IH), 7.56 (d, 
IH). 



HNMR:CDCl3 d: 



2.74 (t, 2H), 3.14 (t, 2H), 4.58 (m, 2H), 4.97 (s, 2H), 5.21- 
5.26 (m, 2H), 5.50 (s, 2H), 5.88 (m, IH), 6.88-6.99 (q, 4H), 
7.26 (s, 2H), 7.31 (s, IH), 7.42 (dd, IH), 7.61 (d, IH), 7.73 
(s, IH). 



Mass spectrum: m/e 500 / 502 / 504 (M+1) 
M.p.: 134-135°C 

C25H19CI2NO6 requires: i 



C 60.0 H 3.8 N 2.8 % 
C59.8 H3.8 N3.0% 



found: 
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EXAMPLE 29 

2>r3-r4-f Phenvlpentvloxv^Dhen vlM -oxopropynbenzoxazole-S ' carboxvHc acid 

Methyl 3-(4'f5'Phenvlpentvloxv)ph€nvllpropionate 

A solution of methyl 3-(4-hydroxyphenyl)propionate (4.6g) in dry DMF (100 ml) was 
treated with sodium hydride (60% oil suspension, 1 .02g) and stirred at 25^*0, under an 
atmosphere of nitrogen for 10 mins. A solution of phenylpentyl mesylate (6.18g) in DMF 
(20 ml) was added dropwise and stirring was continued for 18 hrs. The reaction mixture 
was poured into 2N hydrochloric acid and extracted with ethyl acetate. The extract was 
washed with v;ster, brine, dried (MgS04), evaporated and the resulting oil passed down a 
silica gel column eluted with hexane:ethyl acetate (20:1, v/v) to give the product as a white 
solid (5.85g). 

Mass spectrum: m/e 326 

NMR: CDCI3 d: 1 .45-1.85 (m, 6H), 2.61 (m, 4H), 2.88 (t, 2H), 

3.66 (s,3H), 3.92 (t, 2H), 6.81-7.10 (m, 4H), 
7.27-7.9 (m, 5H). 

b) 3»f4-f5-Ph€nvlpentvloxv)phenvnpropionic acid 

The procedure described in example 9b was used with the product of 29a to give the 
product as a while solid in 94% yield. 

Mass spectrum: m/e 312 

NMR: CDCI3 d: 1 .50 (m, 2H), 1 .68 (m, 2H), 1 .80 (m, 2H), 

2.64 (m.4H). 2.90 (t. 2H). 3.92 (t, 2H). 
6.82 (d, 2H), 7.1 1 (d, 2H), 7.1-7.3 (m, 5H). 

c) N-Methvl^N-methoxv-3-f4-r5>phenvlpentvloxvlphenvnp ropionamide 

The product of 29b (5.2g) was dissolved in thionyl chloride (50 ml) and heated at reflux 
for 4 hrs. The mixture was evaporated and dien co-evaporated with toluene (50 ml), the 
residue was dissolved in dry dichloromethane (100 ml) and the solution was cooled to O^'C 
under a nitrogen atmosphere. N,0-dimethylhydroxyamine (1.78g) was added followed by 
the dropwise addition of pyridine (2.9(5 ml). The reaction was stirred at 25°C for 3 hrs then 
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washed with 2N hydrochloric acid, saturated sodium bicarbonate solution, brine, dried 
(MgS04) and evaporated to give an orange oil. The oil was passed down a silica gel 
column eluted with hexaneiethyl acetate (2:1, v/v) to give the product as a colourless oil, 
(4.14g). 

Mass spectrum: m/e 355 

NMR: CDCI3 d: 1 .50 (m. 2H), 1 .71 (m, 2H), 1 .80 (m, 2H). 

2.64 (t, 2H), 2.70 (m, 2H), 2.88 (m, 2H), 
3.17 (s, 3H), 3.60 (s, 3H), 3.94 (t, 2H), 
6.81 (d, 2H), 7.15 (d, 2H), 7.15-7.3 (m, 5H). 

d) 3-f4-f5-Phenvlpentvloxv)phenvnDroDionaldehvdc 

The amide product of 29c (4.1g) was dissolved in dry THF (30 ml), cooled to O^'C and 
stirred under a nitrogen atmosphere. A IM solution of lithium aluminium hydride in THF 
(7 ml) was added dropwise and stirring continued for 0.5 hr. A solution of sodium 
hydrogenphosphate (4g) in water (80 ml) was added and the mixture was extracted with 
ether. The extract was washed with water, brine, dried (MgS04) and evaporated to give the 
product as a yellow oil (3.4g). 

Mass spectrum: m/e 296 

NMR: CDCI3 d: 1.51 (m, 2H), 1.71 (m, 2H), 1.82 (m, 2H), 

2.65 (m, 2H), 2.76 (t, 2H), 2.91 (t, 2H). 

3.92 (t, 2H), 6.82 (d, 2H), 7.10 (d, 2H), 
7.15-7.85 (m, 5H), 9.81 (s, IH). 

e) 4-f4-f5-Phenvlpentvloxv)phenvn-2-hvdroxv-butvronitrile 

The procedure described in example Ig was used with the product from 29d to give the 
product as a white solid in 68% yield. 

Mass spectrum: m/c 324 

NMR: CDCI3 d: 1 .5 1 (m, 2H), 1 .67 (m, 2H), 1 .80 (m, 2H), 

2.12 (m, 2H), 2.59 (d,lH), 2.62 (t, 2H), 2.79 (t, 2H), 

3.93 (t, 2H), 4.41 (m, IH). 6.82 (d, 2H). 
7.10 (d.2H), 7.15-7.30 (m,5H). 
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f) 4-r4-(5-Phenvlpentvloxv)phenvn»2-hvdroxV"l -ethoxv*! -iminobutane hydrochloride 

The procedure described in example Ih was used with the product from.29e to give the 
product as a white solid in 80% yield. 

Mass spectrum: m/e 370 (M+1) 

NMR: DMSO-De d: 1 .32 (t, 3H). 1 .43 (m, 2H). 1 .63 (m, 2H), 

1.72 (m, 2H), 1.90 (m, 2H), 2.60 (m, 4H), 
3.91 (t, 2H), 4.36 (m, IH), 4.39 (m, 2H), 
6.78 (s, IH), 6.83 (d, 2H),7.10 (d. 2H), 
7.15-7,32 (m. 5H), 1 1.17 (bs, 2H). 

g) 2-r3-(4>f5»Phenvlpentvloxv)Dhenvl)-l -h vdroxvpropvn benzoxazole-5-carboxvlic 
acid 

The procedure described in example li was used with the product from 29f to give the 
product as a white solid in 51% yield. 

Mass spectrum: m/e 460 (M+1) 
M.p.: 136-137''C 

C28H29NO5 requires: C73.2 H6.4 N3.1 % 

found: C73.1 H6.5 N3.1 % 

h) 2-f3-(4-f5-Phenvlpentvloxv)phenvl)-l-oxopropvnben20xazole-5- carboxvlic acid 

The procedure described in example Ij was used with the product from 29g to give the 
product as a white solid in 74% yield which analysed as the hemihydrate. 

Mass spectrum: m/e 458 (M+1) 
M.p,: 141-142''C 

C28H27NO5O.5H2O requires: C72.1 H6.1 N3.0% 

found: C72.6 H6.0 N3.4% 
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EXAMPLE 30 

2-r3>f4-(5-Phenvlpentvloxv)Dhenvn.1 - oxoproDvnhgn2oxa2ole-6- carboxvlic acid 

a) 2.f3.(4-(5-Phenvlpentvloxv)phenvn.1 .h y droxvpronvn ben20xazolP.fi.r5»rhnvvi.v 
acid 

The procedure described in example li was used with the product from 29f and 3-hydroxy- 
4-aminobenzoic acid to give the product as a white solid in 45% yield. 

Mass spectrum: m/e 460 (M+l) 
M.p.: 123-124®C 

C28H29NO5 requires: C73,2 H6.4 N3.1% 

found: C73.0 H6.5 N3.2 % 

b) 2-r3-(4~f5»PhenvlpentvloxvlDhenvl) .l.oxoproPYllbenzoxazole-5. carboxyKc acid 

The procedure described in example Ij was used with the product from 30a to give the 
product as a white solid in 53% yield. 

Mass spectrum: m/e 457 
M.p.: 152-153''C 

C28H27NO5 requires: C73.5 H 6.0 N3.1 % 

found: C72.5 H6.1 N3.3 % 

EXAMPLE 31 

3-r2-(2-(4.(5.Phenvlpentvlthio)phenoxvVl ^ xoethvll.4.methvlthiazol.S-vnpropionic 
acid 

5-Oxo-hexanoic acid was subjected to the sequence of reactions described in example 10 
to give the title compound as a white solid as the monohydrate. 

Mass spectmm: m/e 484 {M+ 1 ) 
M.p.: 99-10l''C 

C26H29NO4S2 requires: C 62.3 H 6.2 N2.8S12.8% 

found: C6I.5 H5.7 N3.0S12.6% 
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EXAMPLE 32 

4-r2-(2-f4-fDecvlthio)phenoxvVl«oxoethvn-4-inethvlthiazol-5-vnbutanofc acid 

a) Ethvl 2-f4-fdecv]thio)phenoxv')1 acetate 

The procedure described for example 2a was used with 4-(decylthio)phenol and ethyl 2- 
bromoacetate to give the required compound as a yellow solid in 95% yield. 

Mass spectrum: m/e 353 (M+ 1) 

'h NMR: CDCI3 d: 0.88 (t, 3H), 1.2-1.35 (m, 15H), 1.4 (m, 2H), 

1 .6 (m, 2H), 2.82 (t. 2H). 4.29 (q, 2H), 4.6 (s, 2H\ 
6.86 (d. 2H). 7.33 (d, 2H). 

b) 4'r2-(2»(4-fDecvlthio)phenoxv)»l-oxoethvl)-4-niethvlthiazol-5'Vllbutanoicacid 

The procedure described in example lOe was used with the product of 32a and the product 
from lOd to afford the product as a yellow solid in 25% yield. 

Mass spectrum: m/e 492 (M+1) 

NMR: CDCI3 d: 0.88 (t, 3H), 1 .2- 1 .3 (m, 1 2H), 1 .4 (m, 2H). 

1 .61 (m, 2H), 2.0 (m. 2H), 2.44 (s, 3H), 

2.46 (t, 2H). 2.8 (t, 2H), 2.9 (t, 2H), 5.45 (s, 2H) 

6.92 (d. 2H), 7.32 (d. 2H). 

EXAMPLE 33 

4-f2-y2-f4-rDecvlsulfonvnphenoxvVl-oxoethvn-4-methvlthiazol-5-vnbutanoic acid 

The procedure described in example 13b was used with the product from example 32b to 
afford the required product as a yellow solid in 33% yield. This was converted to the 
dicyclohexylamine salt and analysed as the monohydrate. 

Mass spectrum: m/e 524 (M+1) 
M.p.: 139'C 

C38H60N2O6S2 • H2O requires: C63.1 H8.6 N3.9 SB.9% 

found: C63.5 H8.4 N4.0 S 8.8 % 
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EXAMPLE 34 

2»r2-f2-(4-f3.5-Dichlorobenzvloxv)phenoxv)>l"OXoethvl)benzothiazol"6'OXv1acetic acid 

a) (lJ"Dimethvl)ethvl 2-(benzothiazol-6'OXv)acetate 

Using the procedure described in example 5a with 6-hydroxybenzothia2ole and (1,1- 
dimethyl)ethyl 2-bromoacetaie gave the required product as a yellow oil in 97% yield. 

Mass spectrum: m/e 266 (M+1) 

NMR. CDCla , d: 1 .49 (s, 9H), 4.60 (s, 2H), 7.17 (dd, IH)), 

7.39 (d, IH), 8.04 (d, IH), 8.86 (s, IH). 

b) 2'fBenzothiazol-6-oxv)acetic acid 

The procedure described in example 5b was used with the product from 34a to give the 
required product as an off-white solid in quantitative yield. 

Mass spectrum: m/e 210 (M+1) 

*H NMR, CDCI3 , d: 4.77 (s, 2H), 7.16 (dd, IH)). 7.70 (d, IH). 

7.98 (d, IH), 8.35 (s, IH), 9.20(s, iH). 

c) 2-f2-(2-f4-(3.5-Dichlorobenzvloxv)phenoxvVl-oxoethvl)benzothiazol-6-oxvlacetic 
acid 

The procedure described in example 8 was used with the product from 34b and the product 
from 1 lb to give the required product as a yellow solid in 22% yield. 

Mass spectrum: m/e 518 / 520/ 522 (M+1) 
M.p.: 179-1 80*^0 

C24H17CI2NO6S requires: C 55.6 H 3.3 N 2.7 S 6.2 % 

found: C 55.6 H 3.3 N 2.5 S 5.9 % 
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EXAMPLE 35 

4- f2>f2>(4-(S-Phenvlpentvloxv)phenoxvVl-oxoethvlV4«methvlthiazol-5-vnbutanoic 
acid 

a) S>Phenvlpentvl tosvlate 

5- Phenylpentanol (12.7g) was dissolved in chloroform (200 ml) and the solution cooled to 
O^C. Pyridine (6.9 ml) was added followed by portionwise addition of tosyl chloride 
(I6.2g). The reaction mixture was stirred at ambient temperature for 16 hrs then washed 
with water, dried (MgS04) and evaporated to leave a colourless oil. The oil was passed 
down a silica gel column eluted with hexane:ethyl acetate (4:1) to afford the produce « 
colourless oil (17.7g). 

'H NMR, CDCI3 , d: 1 .32-1 .4 (m, 2H), 1 .5-1 .59 (m, 2H), 1 .6- 1 .69 (m, 2H) 

2.44 (s, 3H), 2.56 (t, 2H), 4.01 (t, 2H). 7.1-7.2 (m, 3H) 
7.24-7.29 (m, 2H), 7.35 (d, 2H). 7.75 (d, 2H). 

b) 4-fS-Phenvlpentvloxv)phenol 

Quinol (8,3g) was dissolved in acetonitrile (200 ml) and treated with caesium carbonate 
(24.5g) and the tosylate from 35a (8.0g). The mixture was heated at 85oC for 24 hrs. The 
mixture was cooled to ambient temperature, poured into 2N hydrochloric acid (200 ml) 
and extracted into ethyl acetate. The extract was washed with water, brine, dried (MgS04) 
and evaporated to give a solid. The solid was passed down a silica gel column eluted with 
hexane:ethyl acetate (4:1) to afford the product as a white solid (3.0g)- 

Mass spectrum: m/e 256 

NMR, CDCI3 , d: 1.47-1.53 (m. 2H), 1.65-1.7 (m, 2H), 1.75-1.8 (m, 2H) 

2.64 (1, 2H), 3.9 (t. 2H), 4.4 (s, IH). 6.74-6.8 (dd, 4H) 
7.16-7.2 (m, 3H), 7.26-7.3 (m, 2H). 

c) Ethyl 2-f4-(5-phenvlpenfvloxv)phenoxvlacetate> 



The procedure described in example 2a was used with the product from 35b to give the 
required product as a yellow solid in 90% yield. 



wo 00/34254 



52 



PCT/SE99/02226 



Mass spectrum: m/e 342 
'HNMR,CDCl3,d: 



1.29 (t, 3H). 1.47-1.52 (m, 2H). 1.65-1.71 (m. 2H), 1.74- 
1.79 (m,2H) 

2.64 (t, 2H), 3.89 (t, 2H), 4.26 (q, 2H), 4.56 (s, 2H) 
6.8-6.86 (dd, 4H), 7.18 (m, 3H), 7.26-7.29 (m, 2H). 



d) 4-r2-(2-(4-rS-PhenvlDentvloxv)phenoxvVl-oxoethvn-4-methvlthiazoi-5-vnbutanoic 
acid 

The procedure described in example 8 was used with the product from 35c and the product 
from lOd to give the required product as a yellow solid in 20% yield. 

Mass spectrum: m/e 482 (M+1) 



EXAMPLE 36 

5-r2-(2-(4-f5-Phenvlpentvloxv)phenoxv)-l-oxoethvnthiazol-4-vllDentanoic acid 
a) Methyl 7-bromo-6-oxo-heptanoate 

To a solution of 6-oxoheptanoic acid (6.06g) in methanol (100 ml) was added dropwise a 
solution of bromine (7.2g) in methanol (20 ml). The mixnire was then stirred at 25°C for 
18 hrs. The solvent was removed under reduced pressure and the residue was dissolved in 
ethyl acetate (250 ml). This was washed with a saturated solution of sodium bicarbonate, 
water, brine, dried (MgS04) and evaporated to a gum which was passed down a silica gel 
column eluted with hexane:ether (3:1, v/v). The appropriate fractions were combined and 
evaporated to give the product as a pale yellow oil, (3.05g). 



M.p.:**C 127-128 
C27H31NO5S 



requires: 
found: 



C67.3 H6,5 N2.9 S6.7 % 
C 66.8 H 6.4 N 2.9 S 6.4 % 



Mass spectrum: m/e 
'H NMR, CDCI3 , d: 



236/ 238 (M+) 

1.6-1.7 (m, 4H), 2.3-2.4 (m. 2H)), 
2.66-2.72 (m, 2H). 3.67 (s, 3H), 3.88 (s. 2H). 
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b) Methyl 5»(thiazol-4-vl)pentanoate 

Formamide (10 ml) in toluene (30 ml) was treated with phosphorus peniasulphide (3.5g). 
Methyl 7-bromo-6-oxoheptanoate (2.6g) was added and the mixture was heated at 75 °C 
for 2 hrs. The reaction mixture was allowed to cool to ambient temperature, neutralised 
with 10% sodium hydroxide solution and extracted with ethyl acetate. The extract was 
washed with water, brine, dried {MgS04) and evaporated to give a gum. This was passed 
down a silica gel column eluted with hexanerethyl acetate (3:2, v/v) to afford the product 
as a colourless oil (1.37g). 

Mass spectrum: m/e 200 (M+1) 

*H NMR, CDCb , d: 1 .6- 1 .8 (m, 4H), 2.36 (t, 2H)), 2.86 (t, 2H), 

3.67 (s, 3H), 6.96 (d, IH), 8.74(d, IH). 

c) 5"(Thia2oN4"Vnpentanoic acid 

The procedure described in example lOd was used with the product from 36a to give the 
required product as a yellow solid in 94% yield. 

Mass spectrum: m/e 1 86 (M+1 ) 

NMR, CDCI3 , d: 1 .7- 1 .9 (m, 4H), 2.40 (t, 2H)), 2.87 (t, 2H), 

6.97 (d, IH), 8.79(d, IH). 

d) 5>r2'(2>(4-f5-Phenvlpentvloxv)phenoxvVl ■oxoethvl)thiazol-4-vnpentanoic acid 

The procedure described in example 8 was used with the product from 36b and the product 
from 35b to give the required product as a yellow solid in 24% yield. 

Mass spectrum: m/e 482 (M+1) 
M.p.: 78-80°C 

G27H31NO5S requires: C67.3 H6.5 N 2,9 S 6.7% 

found: C67.8 H6,5 N2.9S6.1% 
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EXAMPLE 37 

4-r2>(2'(4'fS'PhenvlDentv>oxv)phenvn-l>oxopropvn *4-methvlthiazoN5-vnbutanoic 
acid 

a) Methvl 4>f4-methvUhiazol»5'vnbutanoate 

Using the procedure described in 36b, with methyl 5-bromo-6-oxo-heptanoate led to the 
required product as a yellow solid in 74% yield. 

NMR. CDCI3. d: 1.95 (m. 2H), 2.36 (t, 2H), 2.38 (s, 3H), 2.82 (t, 2H), 3.68 (s, 
3H), 8.56 (s, IH). 

b) 4-(4-methvlthia2ol>5»vl)butanoic acid 

Using the procedure described in 9b, with the product from 37a, led to the required product 
as a white solid in 63% yield. 

Mass spectrum : m/e 186 (M+1) 

NMR, DMS0d6, d: 1 .76 (m, 2H), 2.26 (t, 2H), 2.29 (s. 3H), 2.77 (t, 2H), 8.81 (s, 

IH), 12,11 (s. IH). 

c) 4>r2-(2>(4-(5'Phenvlpentvloxv)phenvlVl>oxoproDvn -4>methvlthia2ol>5>vnbutanoic 
acid 

The procedure described in example 8 was used with the product from 37b and the product 
from 29a to give the required product as a yellow solid in 10% yield. 

Mass spectrum: m/e 480 
M.p.: 121-122°C 

EXAMPLE 38 

4-f2-(2>f4>fBenzvlthio)phenoxvVl-oxoethvn-4-methvUhiazol>5-vnbutanoic acid 



The procedure described in example 8 was used with the product from 37b and the product 
from 15b to give the required product as a white solid in .25% yield. 
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Mass spectrum: m/e 442 (M+H) 
M.p.:°C 131-132 

C23H23NO4S2 requires: C 62.6 H 5.3 N 3.2 S 14.5 % 

found: C61.8 H5.1 N3.3S14.0% 

EXAMPLE 39 

2-f2-(4-(3.5-Dichloroben2vloxvlDh enoxvVl-oxoethvllben20thiazole-6-carboxvlicacid 

The procedure described in example 8 was used with the product from 1 lb to give the 
required product as a white solid in 20% yield. 

Mass spectrum: m/e 486 / 488 / 490 (M+H) 
M.p.: "C 205-205 

C23H15CI2NOSS requires: C 56.6 H 3.1 N 2.9 S 6.6 % 

found: C55.4 H3.1 N 3.0 S 6.6% 

EXAMPLE 40 

4.f2-(2-f4-(5-Phenvlpentvlthio^Dheno xv)-l.oxoDropvn.4-methvlthiazol-5.vnbutanoic 
add 

a) Ethvl 2- f4-<^5-phenvlpentvlthio)phenoxv1propionate 

The procedure described in example 2a was used starting with ethyl 2-bromopropionate to 
give the product as a colourless oil in 87% yield. 

Mass spectrum: m/e 373 (M+H) 

'H NMR, CDCI3 . d: 1.24 (t. 3H). 1.41 (m. 2H), 1.51-1 .65 (m & d. 7H), 2.59 (t. 

2H), 2.80 (t, 2H). 4.21 (q, 2H). 4.70 (q. IH). 6.80 (d, 2H), 
7.14-7.21 (m. 3H). 7.24-7.31(m, 4H). 
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b) 4-f2-f2-f4-f5"Phenvlpentvhhio)DhenoxvVl-oxoDroDvn-4-inethvlthiazol-S- 
vllbutanoic acid 

The procedure described in example lOe was used with the product from 40a to give the 
required product as a pale yellow gum in 43% yield. The product was converted to the 
dicyclohexylamine salt which was a pale yellow solid. 

Mass spectrum: m/e 512 (M+H) 
M,p.:°C 107-108 

C40H56N2O4S2 requires: C 69.3 H 8.2 N 4.0 S 9.3 % 

found: . C 69.6 H 8.2 N 4.3 S 9.3 % 

EXAMPLE 41 

4-r2-a-(4-f5-Phenvlpentvlthio)phenoxvVl>oxo-2-methvl-Dropvn>4>methvlthia2ol>^^ 
vllbutanoic add 

a) Ethvl 2-r4-f5-phenvlpcntvlthio)phenoxv12>methvlpropionate 

The procedure described in example 40a was used starting with ethyl 2-bromo-2- 
methylpropionate to give the product as a colourless oil in 45% yield. 

b) 4>r2-r2-(4-(5>PhenvlpentvlthiolphenoxvVl-oxo>2-methvlpropvlV4-methvlth}a2ol>5> 
vllbutanoic acid 

The procedure described in example lOe was used with the product from 41a to give the 
required product as a pale yellow gum in 22% yield. 

Mass spectrum: m/e 526 (M+H) 

NMR, CDCI3 , d: 1.42 (m, 2H), 1.61 (m, 4H), 1.76 (s, 6H), 1.95 (m, 2HX 2.44 

(s & m, 5H), 2.60 (t, 2H), 2.83 (m, 4H), 6.77 (d, 2H), 7.13- 
7.29 (m,7H). 
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EXAMPLE 42 

4-f2>(2-(4>f5Phenvlpentvlthio)phenoxv)-2-Dhenvl-l>oxvethvlV4-inethvkhia2ol-S- 
vllbutanoic acid 

a) Methyl 2>r4>f5-phenvlpentvhhio)Dhenoxv12>phenvlac€tate 

The procedure described in example 40a was used starting with methyl 2-bromo-2- 
phenylacetate to give the product as a white solid in 75% yield. 

Mass spectrum: m/e 421 (M+H) 

NMR, CDCI3 , d: 1.44 (m. 2H), 1.61 (m, 4H), 2.58 (t, 2H), 2.81 (t, 2H), 3.74 

(s,3H), 5.60 (s, IH). 6.85(d, 2H), 7.15 (m, 3H), 7.25 (m. 4H), 
7.41 (m,3H), 7.55 (m,2H). 

b) 4-r2-f2>f4-f5-Phenvlpentvlthio>ph enoxvVl-oxo>2>phenvlethvlV4-methvlthia2ol.^ 
vllbutanoic acid 

The procedure described in example lOe was used with the product from 42a to give the 
required product as a pale yellow gum in 8% yield. This was converted to the 
dicyclohexyllamine salt to afford a white solid, which analysed as the hydrate. 

Mass spectrum: m/e 574 (M+H) 
M.p.:*'C 121-122 

C45H58N2O4S2 .H2O requires: C 69.9 H 7.8 N 3.6 S 8.3 % 

found: C 70.0 H 7.4 N 3.5 S 7.8 % 

EXAMPLE 43 

4-r2-f2>f4-f 5-Phenvlpentvlthiolphenoxv)-3>methvM-oxobutvlV4-methvlthia2ol-5- 
vllbutanoic acid 

a) Ethvl 2'r4>f5>phenvlpentvlthiolphenoxv13»methvlbutanoate 

The procedure described in example 40a was used starting with ethyl 2-bromo-3- 
methylbutanoate to give the product as a clear oil in 35% yield. 



Mass spectrum: m/e 401 (M+H) 
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'H NMR, CDCI3 , d: 1 .05-1 .09 (2xt, 6H), 1 .24 (t,3H), 1 .43 (m, 2H), 1 .60 (m. 4H), 

2.27 (m, IH), 2.59 (t,2H), 2.80 (t, 2H), 4.21 (q, 2H), 4.32 (d, 
IH), 6.82 (d, 2H), 7.17 (m, 3H), 7.24-7.30 (m, 4H). 

b) 4-r2-(2-(4-^fS-Phenvlpentvlthio)Dhenoxv)-3-methvl>l-oxobutvlV4-methvlthiazol>5> 
vllbutanoic acid 

The procedure described in example lOe was used with the product from 42a to give the 
required product as a pale yellow gum in 1 1% yield. This was converted to the 
dicyclohexyllamine salt to afford a white solid. 

Mass spectrum: m/e 540 (M+H) 
M.p.:°C 111.112 

C42H60N2O4S2 requires: C69.9 H 8.4 N 3.9 S 8.9% 

found: C69.8 H8.5 N 3.9 S 9.2% 

EXAMPLE 44 

242>f4-f5- PhenvlpentvUhio)phenoxvVl-oxoethvnben2imidazole-S-carboxvlic acid 

a) 2>f2-f4-f5>PhenvlDe ntvlthio)Dhenoxv)>l>hvdroxvethvnbenzimida2ole-5-carboxvlic 
acid 

The procedure described in example li was used with 3,4-diaminoben2oic acid to afford 
the required product as a light brown solid in 70% yield. 

Mass spectrum: m/e 478 (M+H) 

'H NMR, CDCI3, d: 1 .36 (m, 2H), 1 .53 (m, 4H), 2.53 (t, 2H), 2.82 (t, 2H), 

4.26-4.45 (m, 2H) 5.20 (m, IH), 6.37 (d,lH) 6.94 (d, 2H), 
7.12-7.29 (m. 7H), 7.58 (dd, IH), 7.80 (m. IH), 8.12 (d. IH). 

b) 2>r2-(4-f5>Phenvlpentvlthio)phenoxv)-l -oxoethvnbenzimidazole-S-carboxvlic acid 

The procedure described in example li was used with the product from 44a to afford the 
required product as a cream coloured solid in 32% yield, as the hemi-hydratc. 

Ma6»^«pectrum: m/e 475 (M+H) 
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M.p.:'*C 186-188 

C27H26N2O4S.O.5H2O requires: C67.1 H5.6 N 5.8 S 6.6 % 

found: C67.7 H5.6 N 5.9 S 6.7% 

5 EXAMPLE 45 

2»f2-f4"(5-Phenvlpentvlthio)phenoxvM"OXoethvniniidazole 

a) l-Triphenvlmethvl>2'r2-r4-f5-Phenvlpentvlthio)phenoxvVl-oxoethvnimidazole 

10 The procedure described in example 2b was used with 1-triphenylmethylimidazole to 
afford the required product as a colourless oil in 37% yield. 

NMR, CDCI3. d: 1 .44 (m, 2H), 1 .60 (m, 4H), 2.59 (t, 2H). 2.76 (t, 2H), 

5.18 (s, 2H), 6.33 (d,2H) 7.06 (m, 6H), 7.12-7.19 (m, 7H), 
15 7.25-7.28 (m,llH). 

2-f 2-r4"f 5-Phen vlpentvl thio)phenoxv1*l -oxoeth vllimidazole 

The product from example 45a (0,64g) was dissolved in dichloromethane (50 mis) and 
20 treated widi trifluoroacetic acid (8 mis) and stirred at 25°C for 0.5 hr. The reaction mixture 
was then poured into a 5% solution of sodium hydroxide in water (200 mis) and extracted 
with dichloromethane. The extract was dried (MgS04) and evaporated to dryness. The 
residue was passed down a silica gel columned eluted with hexane:ethyl acetate (2:1) to 
afford the required product as a white solid (0.32g). 

25 

Mass spectrum: m/e 381 (M+H) 
M.p.r^'C 162-163 

C22H24N2O4S requires: C 69,4 H 6.4 N 7.4 S 8.4 % 

found: C 69.6 H 6.5 N 7.0 S 8.2 % 

30 

EXAMPLE 46 

342-r2>r4-(S-Phenvlpentvlthio)phenoxv1-l>oxoethvl1-4-methvliniidazol-5>vl1propenoic 
acid 



35 a) n-Triphenvlinethvl-4-methvlimadazol-5-vl)carboxaldehvde 
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4-Methyl-iniidazole-5-carboxaldehyde (2.0 g) was dissolved in DMF (40 mis) and treated 
with triethylamine (1.84 g), Triphenylmethylchloride (5.06g) in DMF (40 mis) was added 
over 0.5 hr and the reaction was stirred at ambient temperature for 18 hrs. The reaction 
mixture was poured into water and extracted into ethyl acetate. The extract was washed 
with water, brine, dried (MgS04) and evaporated to afford an oil. This was passed down a 
silica gel column eluted with hexanerethyl acetate (1:1) to give the product as a white solid 
(2.39 g). 

H NMR. CDCI3, d: 1.6 (s, IH), 7.10-7.19 (m, 6H), 7.34-7.38 (m, 9H),739(s,lH), 

10.00 (s. IH). 

b) Ethvl 3-(l-Triphenvlmethvl"4-methvlimidazoN5-vl)propenoate 

The product from example 46a (2.39 g) was dissolved in dichloromethane (50 mis) and 
treated with (carbethoxymethylene)phosphorane (2.36 g) and stirred at ambient 
temperature for 24 hrs. The reaction was then stirred at reflux for 72 hrs. The solvent was 
removed under reduced pressure and the residue purified by silica gel chromatography, 
eluted with hexane:ethyl acetate (3:2), to give the required product as a white solid (1.45g). 

H NMR, CDCI3, d: 1 .29 (t, 3H), 1 .57 (s, 3H), 4.22 (q, 2H), 6.58 (d, 

IH), 7,12-7.17 (m, 6H), 7.26-7.36 (m, lOH), 7.55 (d,lH). 

c) 3-n-Triphenvlmethvl-4'methvlimidazol'5-vnpropenoic acid 

The product from example 46b (1 .45 g) was dissolved in tetrahydrofuran (40 mis) and 
water (10 mis) was added. Lithium hydroxide monohydrate (0.43 g) was added followed by 
a few drops of methanol and the mixture stirred at room temperature for 18 hrs. The 
mixture was then heated at reflux for 6 hrs, then poured into a saturated solution of 
ammonium chloride (30 mis) and extracted into ethyl acetate. The extracts were washed 
with water, brine, dried (MgS04) and evaporated to dryness to give the product as a white 
solid (1.27 g). 



H NMR, CDCI3, d: 1.57 (s, 3H), 6.60 (d, IH), 7.11-7.19 (m, 6H), 

7.32-7.36 (m, 9H), 7.41 (s, IH), 7.62 (d, IH). 
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d) 3-r2-f2-r4-f5-Phenvlpentvlthio)Dhenoxv1-l.oxoethvn-l-triphenvlmethvl-4. 
methvliinidazol-S-vnpropcnoic acid 

The procedure described in example 8 was used with the product from example 46c to give 
the required product in 2 1 % yield. 

'H NMR, CDCh. d: 1 .44 (m, 2H), 1 .59 (m, 4H), 1 .74 (s, 3H), 2.59 (m, 2H) 

2.79 (t, 2H). 5.1 1 (s, 2H), 6.85 (d,lH), 6.75 (d,2H) 7.1-7.19 
(m. 9H). 7.24-7.39 (m, 13H), 7.62 {d,lH). 

e) 3-r2-^2-^4-f5-Phenv^pentvlth^o^phenoxvl-^oxoethv^^-4.met hvlilnidazoj.S. 
vnpropenoic acid 

The procedure described in example 45b was used with the product from example 46d to 
afford the required product in 10% yield. 

Mass spectrum: m/e 465 (M+H) 

'H NMR. CDCI3. d: 1 .44 (m, 2H). 1 .6 1 (m, 4H), 2.40 (s, 3H), 2.60 (t. 2H) 

2.81 (t, 2H), 5.45 (s, 2H), 6.60 (d,lH). 6.93 (d,2H) 7.14 (m, 
3H). 7.16-7.32 (m, 4H). 7.61 (d,lH), 13.1 (bs. IH). 

EXAMPLE 47 

2-f2-f4-(5-Phenvlpentvlthio)phenoxv)-l.oxoethvllpvridine 

Using the procedure described for example 5d but using 2-bromopyridine in place of 1- 
methylimidazole led to the preparation of the required compound as a white solid in 57% 
yield. 

Mass spectrum: m/e 392 (M+H) 
M.p.: 68"C 

C24H25NO2S requires: C 73.6 H6.4 N3.6 S 8.2 % 

found: C74.6 H6.5 N3.7 S8.1 % 

EXAMPLE 48 

4-f2-(2-f4.fS-Phenvlpentvloxv)phenexv)-l-oxopropvn.4-methvithiazol-5-vnbutanoic 
acid 
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a) Ethvl 2-f4-f5-Dhenvlpentvloxv)phenoxvlDropionate 

The procedure described in example 2a was used sianing with ethyl 2-bromopropionate 
5 and (5-phenylpentyloxy)phenol to give the product as a colourless gum. 

Mass spectrum: m/e 366 (M+H) 

NMR. CDCI3 , d: 1 21 (t, 3H), 1 .49 (m, 2H), 1 .56-1 .83 (m & d, 7H), 2.64 (t, 

2H), 3.89 (1, 2H), 4.16 (q, 2H), 4.64 (q, IH), 6.77-6.84 (m, 
10 4H),7.15.7J0(m,5H). 

b\ 4>r2-f2*f4-f5-Phenvlpentvoxv)phenoxvVl-oxopropvn-4-methvlthiazol-5- 
vllbutanoic acid 

IS The procedure described in example lOe was used with the product from 48a to give the 
required product as a pale yellow gum. The product was converted to the 
dicyclohexylamine salt which was a pale yellow solid. 

Mass spectrum: m/e 496 (M+H) 
20 M.p.: °C 91-93 

C40H56N2O5S requires: C 70.9 H 8.3 N 4.1 S 4.7 % 

found: C70.7 H8.2 N4,l S 4.9 % 

EXAMPLE 49 

25 4-f2-(2-f4-(4>Chloroben2vlthio)phenoxv)-l'Oxopropvn-4-methvlthiazol-S-vnbutanoic 
acid 

a) 4>(4>Chlorobenzvlthio)phenol 

30 The procedure described in example 13a was used with 4-hydroxythiophenol and 4- 
chlorobenzyl chloride to give the required product as a pale yellow solid in 59% yield. 

'H NMR, CDCI3, d: 3.91 (s, 2H), 4.94 (s. IH), 6.70 (d, 2H). 7.1 (d, 2H) 

7.21 (dd, 4H). 

35 

b) Ethvl 2>r4'(4"Chlorobenzvlthio)phenoxYlpropionate 
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The procedure described in example 2a was used with ethyl 2-broniopropionate and 4-(4- 
chlorobenzylthio)phenol to give the required product as a white solid in 93% yield. 



5 'H NMR. CDCI3, d: 



1.26 (t, 3H), 1.60 (d, 3H), 3.92 (s, 2H), 
4.20 (q. 2H), 4.71 (q, IH), 6.77 (d, 2H), 
7.1 (d,2H), 7.22 (m,4H). 
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c) 4>r2-(2-f4 -f4-ChIoro benzvlthio)Dhenoxv)>l>oxoDroDvn-4>niethvlthiazol-5- 
vllbutanoic acid 

The procedure described in example lOe was used with the product from 49b to give the 
required product as a pale yellow gum. The product was converted to the 
dicyclohexylamine salt which was a pale yellow solid. 

Mass spectrum: m/e 490 / 492 (M+H) 
M.p.r'^C 106-107 

C36H47CIN2O4S2 requires: C 64.4 H7.1 N 4.2 S 9.6% 

found: C63.7 H7.1 N4.I S 9.3 % 

EXAMPLE 50 

4-r2-f2-f4-f4-Chloroberi zvlthio)DhenoxvVl>oxobutvn-4-iiiethvlthiazol-5-vnbutanoic 
acid 

a) Ethvl 2>r4-f4-chlorobenzvlthio)Dhenoxvlbutanoate 

The procedure described in example 2a was used with ethyl 2-bromobutanoale and 4-(4-' 
chloroben2ylthio)phenol to give the required product as a white solid in 94% yield. 

NMR, CDCI3, d: 1.07 (t, 3H), 1.25 (t, 3H). 1.98 (m, 2H), 3.92 (s, 2H), 

4.20 (q, 2H), 4.50 (t, IH), 6.77 (d, 2H), 7.1 (d, 2H), 

7.21 (m,4H), 

b) 4-f2-r2-f4-f4>Chlorobenzvlthio^DhenoxvVl*oxobutvn>4>methvlthiazol-5> 
vllbutanoic acid 

The procedure described in example lOe was used with the product from 50a to give the 
required product as a pale yellow gum. The product was converted to the 
dicyclohexylamine salt which was a pale yellow solid. 

Mass spectrum: m/e 504 / 506 (M+H) 
M.p.:°C 114-116 
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C37H49aN204S2 requires: C64.8 H7.2 N4.1 S 9.4 %, found: C 64.9 H7.5 N4,2 
S 9.2 % 
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Pharmacological Data 

In vivo, PLA2 is responsible for the release of arachidonic acid and lysophospholipid from 
cell membrane phospholipids. Arachidonic acid and certain lysophospholipids are 
metabolised to substances which are important mediators of the inflammatory response. The 
usefulness of the compounds according to the invention as anti-inflammatory agents was 
therefore tested in vitro by measuring their ability to inhibit arachidonic acid release from 
PLA2 enzyme provided with a suitable substrate. 

Cell Assay 

Compounds according to the invention were assayed for inhibition of release of 
['HJarachidonic acid firom DMSO-differentiated HL60 cells in response to Ca^* ionophore 
challenge. 

Cells of the human leukaemia line HL60 are differentiated to a Polymoiphonuclear cell-like 
phenotype by treatment with 1 .3% DMSO for 4 days. During the final 24 hours of 
differentiaUon, the cells are incubated with ['H]arachidonic acid. After washing to remove 
unincorporated [^Hjarachidonic acid, the cells (at 2.6x1 0'/ml) are incubated for 10 minutes at 
37°C widi the compound of interest at concentrations up to 10|jM. Arachidonic acid release 
is then stimulated by the addition of the Ca'* ionophore A23187. Control cells are incubated 
with vehicle alone. After 3 minutes, ice-cold MeOH is added to terminated the reaction and 
precipitate cellular protein and membranes. The assay reactions are then filtered to separate 
cellular material from the supernatant, containing the released [^H] arachidonic acid. The 
amount of released in the supernatant is then measured, and the inhibition of the 
stimulated release by the compounds is calculated. 

In this screen, the compounds of the examples 1, 3, 8-10, 12, 13, 15, 16, 18, 20, 21, 24-28, 
31-40, 42-44, 46 and 47-50 were tested and gave ID50 values less than 10 pM, indicating that 
they had useful activity. 
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CLAIMS; 



1 . A compound of formula I 




(CH2)„ 




R2 



R3 



wherein:- 

represents hydrogen, CI to 12 alkyl, phenyl or a 5 or 6 membered heterocyclic ring 
containing from 1 to 3 atoms selected from O, N or S, which alkyl, phenyl or heterocyclic 
ring is optionally substituted by halogen, or which alkyl is optionally substituted by a group 
J, where J is phenyl or phenyl fused with one or two benzene rings, or biphenylyl, 
optionally ring substinited by 1 to 3 heteroatoms selected from O, N or S, each group J 
being optionally substituted by CI to 6 alkyl,. hydroxy, CI to 6 alkoxy, nitro or halogen; 
for and R^- 

(i) R^ represents hydrogen, CI to 6 alkyl or r'°-B; and 

R^ represents hydrogen. CI to 6 hydroxyalkyl, C3 to .9 alkenylcarboxyl or R^°-B, 

Nvherein r'° represents CI to 6 alkyl and B represents COOH, PO3H2, OPO3H2, 

SO3H, OSO3H, tetrazolyl. CONR^ 'oH or CONHSO2R' ^ R^ ^ representing 

hydrogen or CI to 6 alkyl; or 
2 3 

(ii) R and R together represent a benzo ring or a six membered aromatic 
heterocyclic ring containing 1 to 3 nitrogen atoms, which benzo or heterocyclic 
ring is optionally substituted by R^ wherein r"^ represents hydrogen, CI to 6 
alkoxy, CI to 6 carboxyalkoxy. C3 to 9 alkenylcarboxyl, R^°-B or 
-(CH2)pC02PG, 

wherein R^° represents CI to 6 alkyl and B represents COOH, PO3H2, OPO3H2, 

SO3H, OSO3H, tetrazolyl, CONR^ ^OH or CONHS02R^ \ R^ ^ representing 

hydrogen or CI to 6 alkyl, and PG is allyl or r^rr-butyl and p represents zero or an 

integer from 1 to 6; 
8 9 

R and R independently represent hydrogen, methyl, CI to 6 alkyl, aryl or heteroaryl, or 
8 9 

together R and R represent C3 to 6 cycloalkyl or a 3, 4, 5 or 6 membered heterocyclic 
ring containing from 1 to 3 atoms selected from O, N or S; 
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Ar represents phenyl, or phenyl fused with one or two benzo rings, or biphenylyl optionally 
ring substituted with 1 to 3 heleroatoms selected from 0, N or S, each Ar group being 
optionally substituted by CI to 6 alkyl, hydroxy, CI to 6 alkoxy, nitro or halogen; 
X represents O, S, SO2, CH2 or SO; 

Y represents O, NR^ or (CH2)a, where a represents an integer from 1 to 12 and 
represents hydrogen or CI to 6 alkyl; 

Z represents O, S, CH=CH, N=N, N=CH or NR^, where R^ represents hydrogen or CI to 
6 alkyl; and 

n represents an integer from 1 to 12; 

or a pharmaceutically acceptable salt, enantiomer or tautomer thereof, 

2. A compound according to claim 1 wherein R^ represents phenyl, dichlorophenyl or 
methyl. 

2 

3. The compound according to claim 1 or 2 wherein R is according to option (i) and 
represents hydrogen, methyl or -(CH2)4C02H. 

3 

4. The compound according to claim 1 , 2 or 3 wherein R is according to option (i), it 
represents hydrogen, -(CH2)20H, .CO2H, -(CH2)3C02H, •(CH2)2C02H or CH=CH- 
CO2H.. 

2 3 

5. The compound according to claim 1 or 2 wherein R and R are according to option 
(ii) and r"^ represents "CO2H, methoxy, -(CH2)2C02H, -OCH2CO2H or -(CH2)pC02PG, 
where PG is allyl or r^rr-butyl and p represents zero or an integer from 1 to 6. 

6. The compound according to any preceding claim wherein a represents an integer from 
1 to 3, 

7. The compound according to any preceding claim wherein Y represents O or CH2. 

8. The compound according to any preceding claim wherein X represents O or S or S02- 

9. The compound according to any preceding claim wherein Z represents O, S, CHCH or 
NR^, R^ representing hydrogen or methyl. 
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10. The compound according to any preceding claim wherein represents hydrogen or 
methyl. 

11. The compound according to any preceding claim wherein represents hydrogen, 
methyl, phenyl or isopropyl. 

12. A compound of formula (I) selected from: 

2-[2-(4.(5-phenylpentylthio)phenoxy)- 1 -oxoethyl]benzoxazole-5-carboxylic acid; or 

1- methyl-2-[2-[4-(5-phenyIpentyIthio)phenoxy]-l-oxoethyl]benzimida2ole;or 

5- (2-hydroxyethyl)-4-methyl-2-[2-(4-(5-phenylpentylthio)phenoxy)-l-oxoethyl]thiazole;or 

6- methoxy-2-[2-[4-(5-phenylpentyIthio)phenoxy]- \ -oxoethyl]ben20thia2ole; cr 
1 -methyl-2-[2-(4-(5-phenylpentylthio)phenoxy)- 1 -oxoediyljimidazole; or 

2- [2-(4-(5-phenylpentylthio)phenoxy)- 1 -oxoethyl]benzothiazole; or 
2-[2-(4-(5-phenylpentylthio)phenoxy)- 1 -oxoethyl]thiazole; or 
2-[2-(4-(5-phenylpentylthio)phenoxy)- 1 -oxoethyl]ben20thiazole-6-carboxylic acid; or 
4-methyl-2-[2-(4-(5-phenylpentylthio)phenoxy)-l-oxoethyl]thiazoIc-5-carboxylicacid;or 

4- [2-(2-(4-(5-phenylpentylthio)phenoxy). 1 -oxoethylH-methylthiazol-5-yl]butanoic acid; 
or 

2-[2-(4-(3,5-dichlorobenzyloxy)phenoxy)- 1 -oxoethyljthiazole; or 

5- (2-hydroxyethyl)-4-methyl-2-I2-(4-(3,5-dichlorobenzyloxy)phenoxy)-l-. 
oxoethyljthiazole; or 

5-(2-hydroxyethyl)-4-methyl-2-[2-(4-(decylsulfonyl)phcnoxy)-l-oxoethyl]thiazole;or 
5-(2-hydroxyethyl)-4-methyl-2-(2-(4-(benzyloxy)phenoxy)-l-oxoethyl]thiazole;or • 
5-(2-hydroxyethyl)-4-methyl-2-[2-(4-(benzyIthio)phenoxy)- 1 -oxoethyl]thiazole; or 

5-(2-hydroxyethyl)-4-methyl-2-[2-(4-(3,5-dichlorobenzylthio)phenoxy)-l- 
oxoethyI]thiazoIe; or 

1- methyl-2-[2-(4-(5-phenylpentylsulfonyI)phenoxy)-l-oxoethyl]ben2imidazole;or 

2- (2-(4-(5-phenylpentylsulfonyl)phenoxy)- 1 -oxoethyljbenzothiazole; or 

2-[2-(4-(5-phenylpentylsulfonyI)phenoxy)- 1 -oxoethyl]-6-methoxybenzothia2ole; or 

5-(2-hydroxyethyl)-4-methyl-2-[2-(4-(3,5-dichlorobenzylsulfonyl)phenoxj)-l- 
oxoethyI]thiazo]e; or 

2-[2-(4-(3,4-dichlorobenzyIthio)phenoxy)- 1 -oxoethyl]benzoxazole; or 
2-[2-(4-(3,4-dichlorobenzy!thio)phenoxy)-l-oxoethyl] benzimidazole; or 
2-[2-(4-(3,4-dichlorobenzylthio)phenoxy)- 1 -oxoethyI]-6-methoxy benzoxazole; or 
2-[2-(4-(3,4-dichlorobenzy!thio)phenoxy)- 1 -oxoethyl]benzoxa2ole-5-carboxylic acid; or 
2-(2-(4-(3,4-dichIorobenzyIthio)phenoxy)- 1 -oxoethyl)benzoxazole-6-carboxylic acid; or 
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2-[2-(4-(3,5-dichlorobenzyloxy)phenoxy)- 1 -oxoethyl]ben20xazole-5-carboxylic acid; or 

2- [2-(4-(3,5-dichlorobenzyIoxy)phenoxy)-l-oxc)ethyl]benzimidazole-5-carbox 

3- [2-(2-(4-(3,5-dichlorobenzyloxy)phenoxy)- 1 -oxoethyl)benzoxazol-5-yl]propionic acid; 
or 

2-[3-[4-(phenylpentyloxy)phenyl]-l-oxopropyI]ben2oxazole-5- carboxylic acid; or . 

2- [3-(4-(5-phenylpentyloxy)phenyl)- 1 -oxopropyl]benzoxa2ole-6- carboxylic acid; or 

3- [2-(2-(4-(5-phenyIpentylthio)phenoxy)- 1 -oxoethylH-methyl thiazol-5-yl]propionic acid; 
or 

4- [2-(2-(4-(decylthio)phenoxy)- 1 -oxoethyl)-4-methylthiazol-5-yl]butanoic acid; or 
4-[2-(2-(4-(decylsulfonyI)phenoxy)-l-oxoethyl)-4-methylthiazol-5-yl]butanoic acid; or 
2-[2-(2-(4-(3,5-dich]oroben7yIoxy)phenoxy)-!-oxoethyl)ben20thia2o!-6 oxyjaceti acid; or 

4- [2-(2-(4-(5-phenylpentyloxy)phenoxy)-l-oxoethyl)-4-methylthiazol-5-yI]butM acid; 
or 

5- [2-(2-(4-(5-phenyIpenty]oxy)phenoxy)-l -oxoethyl)thiazol-4-yl]pentanoic acid; or 
4-[2-(2-(4-(5-phenylpentyIoxy)phenyl). 1 -oxopropyl)-4-methylthiazol-5-yl]butanoic acid; 
or 

4-[2-(2-(4-(benzylthio)phenoxy)- 1 -oxoethylH-niethyIthiazol-5-yl]butanoic acid; or 
2-[2-(4-(3,5-dichIorobenzyIoxy)phenoxy)-l-oxoethyl]benzothia2ole-6-carboxylicacid;or 
4-[2-(2-(4-(5-phenylpentylthio)phenoxy)- 1 -oxopropyl)-4-methyldiia2ol-5-yl]butanoic acid; 
or 

4-[2-(2-(4-(5-phenylpentylthio)phenoxy)-l-oxo-2-methyl-propyl)-4-methylth 
yljbutanoic acid; or 

4-[2-(2-(4-(5-phenylpentylthio)phenoxy)-2-phenyl-l-oxyethyl)-4-methylthia2ol-5- 
yljbutanoic acid; or 

4-[2-(2-(4-(5-phenylpentylthio)phenoxy)-3-methyl-l-oxobutylH-methylthiazol-^^ 
yljbutanoic acid; or 

2-[2-(4-(5-phenylpentylthio)phenoxy)- 1 -oxoethyl]benzimidazole-5-carboxylic acid; or 

2- [2-[4-(5-phenylpentylthio)phenoxy]-l-oxoethyl]imida2ole; or 

3- [2-[2-[4-(5-phenylpentylthio)phenoxy]-l-oxoethyl]-4-methyliniida2ol-5-yl]p 
acid; or 

2-[2-(4-(5-phenylpcntyUhio)phenoxy)- 1 -oxoethyl]pyridinc; or 

4- [2-(2-(4-(5-phenylpentyloxy)phenoxy)-l-oxopropyl)-4-methylthiazol-5-yl]butanoicacid; 
or 

4-[2-(2-(4-(4-chlorobenzylihio)phenoxy)- 1 -oxopropyI)-4-methylthia2ol-5-yl]butanoic acid; 
or 
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4-[2-(2-(4-(4-chlorobcnzylthio)phenoxy)-l.oxobutyl)^-methylthiazol-5-^^^ acid; 
or 

or a pharmaceutically acceptable salt, enantiomer or tautomer thereof. 

13. The compound according to any preceding claim for use as a pharmaceutical. 

14. A pharmaceutical composition including a compound according to any one of claims 1 
to 1 2. or a pharmaceutically acceptable salt, enantiomer or tautomer thereof, in admixture 
with a pharmaceutically acceptable adjuvant, diluent or carrier. 

15. Use of a compound according to any one of claims 1 to 12 or a pharmaceutically 
acceptable salt, enantiomer or tautomer thereof, in the manufacture of a medicament, for 
the treatment or prophylaxis of inflammatory disease. 

. 16. The use according to claim 15, wherein the disease is asthma. 

17. A method of treating, or reducing the risk of, inflammatory disease in a patient 
suffering from, or at risk of, said disease, wherein the method comprises administering to 
the patient the compound of any one of claims 1 to 12 or a pharmaceutically acceptable 
salt, enantiomer or tautomer thereof. 

18. The method of claim 17, wherein the disease is asthma. 

19. A process for preparing the compound of any one of claims 1 to 12, or a 
pharmaceutically acceptable salt, enantiomer or tautomer thereof, wherein the process 
comprises:- 

(a) reacting a compound of formula IV, or a pharmaceutically acceptable salt, enantiomer 
or tautomer thereof, with a compound of formula V, or a pharmaceutically acceptable salt, 
enantiomer or tautomer thereof, wherein formulae IV and V are as defined in claim 19 or 
20; or 

(b) reacting a compound of formula IV, or a pharmaceutically acceptable salt^ enantiomer 
or tautomer thereof, with a compound of formula VI, or a pharmaceutically acceptable 5alt, 
enantiomer or tautomer thereof, wherein formulae IV and VI are as defined in claim 19 or 
20; or 

(c) oxidising a compound of formula Xn, or a pharmaceutically acceptable salt, 
enantionier or tautomer thereof, wherein formula Xn is as defined in claim 19 or 21; or 
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(d) preparing a compound of formula I, or a pharmaceutically acceptable sail, enantiomer 
or tautomer thereof, wherein X represents SO2, by oxidising a compound of formula I. or a 
pharmaceutically acceptable salt, enantiomer or tautomer thereof, wherein X represents S, 
and optionally after (a), (b), (c) or (d) forming a pharmaceutically acceptable salt. 
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